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KNOXVILLE, TENNESSEE

LETTER OF TRANSMITTAL
Knoxville, Tennessee, January

1, 1952

To His Excellency, Gordon Browning, Governor of Tennessee:
Sir: I have the honor to transmit herewith, on behalf of the
Board of Trustees of the University of Tennessee, a report of the
work and expenditures of the Agricultural Experiment Station for
the year 1951. This report is submitted in accordance with the
law requiring that the Board having direction of the Experiment
Station shall annually submit to the Governor of the State a report
of its operations and expenses.
Very respectfully,
C. E. BREHM, President

FINANCIAL STATEMENT
THE UNIVERSITY
AGRICULTURAL

OF TENNESSEE

EXPERIMENT

STATION

In account with
The United States Appropriations
under the Hatch, Adams, Purnell,
Bankhead-Jones
Acts, and Non-Federal
Funds, 1950-51
Federal
Hatch

Adams

and

Funds

Purnell

BankheadJones

Research
and
Marketing

NonFederal
Funds

Receipts
$15,000.00
From United States Treasurer
From Other Sources .................. ..................

15,000.00
.--..... -....... -.

$60,000.00 $ 9,992.09 $125,939.23
.._ ... __ .. _-_ .... '. ..... --_ .......... .................... $628,677.04

Expenditures
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Travel. ....___
........................
Transportation
of Things ......
Service ..........
Communication
Rents and Utility Services ....
Printing
and Binding ..............
Services ....
Other Contractual
Supplies and Materials ............
EQuipment ..__
._.._...........................
Land and Structures ................
(Contractual)

14,770.82
.- ........ __ ......
21.17
..................
29.85
..................
34.00
144.16
..................
..................

57,924.42
.... _-_ ...........
59.23
4.35
35.83

$15,000.00

$60,000.00
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......... - ........
............ __ ....
.......... __ ......
..................
........... _ ......

........ ____
._.. $15.000.00

43.91
1,703.86
228.40
..................

78,254.28
1,268.72
32.69
30.62
144.25
8.00
311.41
7.004.81
1,212.31
1,725.00

97,528.96
2,515.52
140.77
145.89
106.88
100.00
892.29
8,033.51
12,716.67
285.56

323,631.23
8,108.51
2,611.38
4,978.41
4,935.49
5,767.05
16,916.33
188,003.30
61,194.23
12,531.11

$89,992.09 $122,466.05 $628,677.04
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Cover Picture ...
_ Field Days for County Agricultural Agents at the Agricultural Experiment
Station and branch Stations became an established practice in 1951. Such field
days provide County Agents with latest information from and work in progress
at the various Stations.
The cover picture shows a group of County Agents
studying tobacco (left) and corn (right), two of the State's leading crops to
which the Station has made outstanding contributions.
Field days for farm
families have been held on the Stations for many years. Work of the Experiment Station is described on field days by members of the research staff.

INTBODVCTION
Agricultural research is an important factor in the position our
Nation holds among the peoples of the earth.
Farm production per worker is higher in the United States than
anywhere else; our standard ,of living surpasses that of any other
people.
Without the agricultural research of the past half-century the
decreasing farm population of the United States could not feed our
ever-increasing urban population and supplement the -food of cooperative countries around the world. Efficient agricultural methods
developed by the Agricultural Experiment Stations have increased
the supplies of raw materials for industry; they have increased the
per capita supply of food and feed; and they have released considerable manpower for the defense of our way of life.
Today agricultural progress is more appreciated than in any
previous generation.
It is more universally recognized that agricultural research means as much to urban consumers as it does to
rural producers.
The University of Tennessee Agricultural Experiment Station
occupies a key position in this progress. It has contributed much
within the past year to scientific farming knowledge. A full account of such contributions is not possible within the limited pages
of this report. Instead, a fuller report is being given daily to the
people of Tennessee through Station publications, Station field days,
radio and newspaper reports, through meetings, demonstrations,
and constant efforts of County Agricultural Agents and Home Demonstration Agents.
Funds for the support of research reported herein come from
many sources, such as the Federal Government; the State Legislature; contracts with the Tennessee Valley Authority, and the
Atomic Energy Commission; and grants-in-aid from a number of
industrial organizations.

J. H. McLEOD
Dean and Director
F. S. CHANCE
Vice Director
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AGRICULTURAL ECONOMICS AND
RURAL SOCIOLOGY
AGRICULTURAL ADJUSTMENTS
Investigations are being continued on Present and Alternative
Systems of Farming in the Red Soil Area of the Eastern Highland
Rim and Southern Brown Loam Areas of West Tennessee. Present
systems of farming in these areas have been analyzed and alternative systems are being calculated. Since this project began in 1944,
seven publications on the studies have been issued, and they have
been reported in previous annual reports. The present work on the
farm reorganization phase is primarily designed to determine new
systems of farming, using improved practices and technologies,
and ascertain the increased net farm income thus made possible.
The techniques in farm planning developed as part of the Southern
Brown Loam Area study are being used in group farm planning
in the test demonstration program.
A study was initiated in September on the Influence of Industrialization on Agricultural Adjustments in Areas Beyond Commuting Distance to Industrial Employment.
An area in Lincoln
County has been selected for survey.
In July a study was initiated on the Impact of MigratIon from
Rural Areas Upon Agriculture in Tennessee. The research is designed to study the characteristics of off-farm migration and to
reveal some of the effects this migration has on {utilization of
agricultural resources in the hinterland of the State.
A farm
survey will be conducted in Weakley County.
A project was initiated to study the Relationship of Rate of
Industrial Growth to Various Specified Aspects of Farm Organization. Analysis will be made of the influence of industrialization
upon such factors as farm size, number of farms, value of farm
products, and tenure.
The survey of Economic Adjustments in Areas Adjacent to
the Douglas Reservoir was continued in cooperation with the Tennessee Valley Authority. Physical resources remaining in the area
after flooding were inventoried and data obtained on their potentialities for supporting the people. Local industries were analyzed
from the standpoint of stability, prospects for expansion, the relation of their needs to employment and providing an outlet for farm
products. A report on the survey provided a basis for discussion
by administrators at the University of Tennessee and Tennessee
Valley Authority in planning and initiating project proposals for
the ltrea.
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A typewritten report was prepared on the study initiated in
1950 on "Some Economic Aspects of Small-Scale Dairy Farming in
Greene County, Tennessee." Analysis was made of the farming
systems currently in use, assuming the production methods and
relative price that prevailed in 1950. The most. profitable ratio of
livestock to land, a major proportion of the livestock being milk
cows, was in the general vicinity of 0.43 animal units per acre of
crops and pasture on small farms, and 0.32 animal units per acre
on large farms. Farms classed as small averaged 32 acres, while
those classed as large averaged 119 acres. On the major proportion of these farms classed as large, increased livestock intensity
would have been profitable; the reverse was true on farms classed
as small.
The study of Farm Tenure Relationships to Tennessee Conditions begun in 1945 is being continued. This work will be closely
oriented to regional research in land tenure in the Southeast. Further work is being done on the "Social and Economic Analysis of
Part-time Farming in Tennessee." Results of the first phase of
this work were published in Experiment Station Bulletin No. 210
in 1949. A re-study of the farms included in the initial study is
under way. The present study is aimed at discovering the stability
of part-time farming and to establish more clearly the role of parttime farming in an agricultural-industrial
zone. Another phase of
the study of the economics of part-time farming is nearing completion. This is a study of marketing methods and problems unique
to part-time farmers in areas near Kingsport and Chattanooga.
The project on Farmers' Financial Problems was continued by
initiating a study on the adequacy of credit in a West Tennessee
county. The purpose of this study is to determine the extent that
banking and other lending agencies are financing farmers to shift
or intensify farming operations and to determine the flexibility
of loans, farm banking policy, and the experience farmers have
had with credit.
The Middle Creek Special Study Project in a selected watershed, initiated in August last year, was continued. The study is
inter-departmental within the Experiment Station and in cooperation with the Tennessee Valley Authority.
About 200 farms are
included in the watershed in which there is an extensive educational
program with respect to such factors as land and water management. Procedures have been established to measure the social,
economic, land-use and water-control effects of the program. At
five-year intervals the net effects of the program upon the social
and economic position, and of the land use patterns on all the farms
in the watershed, will be assessed through resurvey. Hydrologic
data are being collected by TVA personnel to be used in interpreting
effects of the program on water control. Some accomplishments to
date are:
1. An extensive bench mark survey of all the farms was taken
and the preparation report undertaken. This report will show 'land
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use, management practices, and general social and economic conditions.
.
2. A start has been made toward a continuing analysis of the
relationships of farm organization and practices to economic developments on these farms.
3. Several outstanding production problems in the area have
been identified.
4. Several farms have been selected for intensive studies.
In cooperation with the Tennessee Valley Authority plans were
made to establish a Research Unit in the Test Demonstration Program. The objectives of this unit are to measure the progress of
adjustments on unit demonstration farms through analysis of
records and surveys. The results of the findings will be applied
to other farms in the State.
COOPERATION
Research relating to Cooperative Associations was continued.
In cooperation with the Kentucky Agricultural Experiment Station,
analysis of data secured from numbers of the Dark-Fired Tobacco
Associations in Tennessee and Kentucky was completed and a typewritten report prepared on "Farmers' Knowledge of and Attitudes
Toward the Eastern Dark-Fired Tobacco Growers' Association and
Government Programs."
A study of financial relationships among
purchasing cooperatives in Tennessee was continued. A preliminary
report was issued titled "A Business Analysis of 55 Farmers' Purchasing Cooperatives, Tennessee, 1949, November 10, 1951" (mimeographed) .. The analysis showed financial relationships and ratios
among cooperatives doing varying volumes of business and indicated measures of successful business operations. The results of
the study were transmitted to the cooperatives for strengthening
their organizations and promoting cooperation among their 120,000
members. The project on Business Analysis of Farmers' Purchasing Cooperatives will be continued.
MARKETING
The research project on Needed Changes in Marketing Practices and Facilities was continued. In cooperation with the Production and Marketing Administration, Marketing and Facilities
Branch, USDA, and the Davidson County Marketing Commission,
a study was made of the Nashville wholesale produce market.
The study was designed to gather data necessary for planning a
wholesale produce market adequate for the needs of Nashville and
its trade territory.
A tentative site and general plan for the
market was agreed upon. The PMA, Marketing Facilities Branch,
USDA, published a report entitled "The Wholesale Produce Market
at Nashville, Tennessee, 1951."
In cooperation with the Agricultural Experiment Stations of
11 other cotton-producing states and the U. S. Departmnet of Agri-
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culture the studies were continued on The Regional Marketing of
Cotton, Cottonseed and Cottonseed Products, SM-1. A report was
issued on the "Market Possibilities for Cottonseed Feed Products13 Cotton Oil Mill Areas, 1948-49," Southern Cooperative Series
Bulletin 16, December 1951. This report shows that the market
possibilities for cottonseed meal and hulls is related to such factors
as potential local supply, availability, pricing policies, prospects for
increasing number of animals fed these products, type of livestock
fed and specific feeding practices including amounts fed and
length of feeding period, attitudes and opinions of farmers, and
potential market outlets away from oil mills. The results of the
study are being disseminated to farmers through cottonseed oil
millers and National Cottonseed Products Association. The study
of marketing cottonseed for planting purposes begun last year is
being analyzed and a report is being prepared.
In the Milk Marketing Project in cooperation with six other
states and the Bureau of Agricultural Economics, USDA, several
studies were completed and the following reports issued:
"Seasonal Costs of Producing and Marketing Fluid Milk in the Milkshed
of Chattanooga, Tennessee, 1949-50," Rural Research. Series Monograph No. 263, Tennessee Agricultural E"xperiment Station, January
25, 1951; "Seasonality of Supply and Utilization of Milk in Tennessee, 1949," Rural Research Series Monograph No. 264, Tennessee Agricultural
Experiment
Station, February
13, 195];
"Trends in the Production and Disposition of Milk and Importance
of Dairying in the South, 1924-50," Southern Cooperative Series
Bulletin No. 19, December 1951; and "Operation of the Fall Season Production Incentive Plan in the Nashville, Tennessee Milk
Marketing Area, 1950," Preliminary Report, Tennessee Agricultural Experiment Station, March 1, 1951.
The results of these studies have been used in the following
ways: 1. Preparation of briefs for Federal Order hearings. 2. By
milk plant field men, Extension personnel and producer associations
in the encouragement of more uniform milk production and as a
basis for directing the best utilization of milk supplies. 3. For
classroom instruction in the study of the place of dairying in the
agricultural plan of the State and patterns of milk deliveries and
consumption.
Work in progress in milk marketing includes a study of the
Methods Used in Paying Farmers for Dairy Products in Southern
Dairy Marketing Areas. The project includes all markets of the
cooperating states where major differences in plans of pricing or
milk supply-demand· conditions are known to exist.
In cooperation with eight other States and the Bureau of Agricultural Economics, USDA, work was continued on Regional Project SM-6, Marketing Poultry and Poultry Products. The following
two reports were issued during the year: "Marketing Eggs at the
Producer Level in Nine Southern States," Southern Cooperative
Series Bulletin 17, December, 1951 and "Marketing Eggs at the
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First Buyer Level in Nine Southern States," Southern Cooperative
Series Bulletin 18, December 1951. The results of these studies
are being used by agricultural workers in the State in encouraging
producers to use better production practices and facilities, better
egg handling methods and improved marketing practices.
The
studies show that joint efforts and insistence of producers, handlers
and consumers is necessary in order to achieve greater efficiency
in egg marketing. Further study is needed of egg marketing beyond the first buyer level in order to learn more fully the strong
and weak points in the egg marketing system and how it may be
improved. Tennessee, Alabama and Mississippi are continuing
cooperation on the regional project Egg Marketing by and Through
Agencies Beyond the First Buyer.
The regional project SM-7 begun in July 1950, on Livestock
Marketing in the South is being continued. A regional publication
covering existing livestock marketing practices and facilities is
being prepared. Work is underway on analysis of hog prices and
price differentials by weight groups on the Nashville, St. Louis and
Chicago markets.
Data on how farmers sell and buy livestock
according to characteristic sof livestock, relative importance of
marketing outlets, and marketing practices have been collected.
In cooperation with the Agricultural Extension Service and the
Tennessee Valley Authority work was initiated this year in Community Organization Studies. A study of community processes
was begun of 26 carefully selected area test demonstration projects.
The study will compare community versus watershed areas as units
for carrying a good farm and home improvement program, the nature of changes, and the relationship of certain organizational and
leadership factors to the success of rural groups in attaining their
goals. Preliminary analysis shows that Test Demonstration Areas
established on the basis of community lines are more likely to succeed because they survived longer, had more farmers attending
meetings, increased more on their permanent pasture, and used
more fertilizer.
In cooperation with four other states and several agencies of
the U.S. Department of Agriculture, work was continued on the
regional project Tomato Marketing, SM-3. Work this year has
been concentrated on the competitive status of Tennessee tomatoes
in relation to trade and consumer acceptance. The principal objectives of the present study are to determine consumer preferences
and acceptances for varieties, grades and degree of maturity;
needed adjustments in the marketing and related production practices of producers, wholesalers and retailers; and whether consumer preferences differ according to such factors as income group
and occupation. A publication is being prepared encompassing the
results of tomato marketing research for the past four y.ears.
OTHER RESEARCH
In cooperation with the Bureau of Agricultural Economics,
U. S. Department of Agriculture, the stU'dy on farm electrification
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started last year was completed. A report was issued on "Electricity on Farms and in Rural Homes in the East Tennessee Valley,"
Tennessee Agricultural Experiment Station Bulletin No. 221, April
1951. The report was oriented largely toward providing information for R.E.A. cooperatives and other suppliers of electricity. Results of the study show the uses farmers are making of electricity,
expected future consumption of power in the rural area, and the
impact of electricity on farm organization and operation.

AGRICULTURAL
INSULATION

ENGINEERING

WITH ELECTRIC HEATING PANELS

In making a study of the amount and types of insulation
readily usable with electric heating panels, a special device was
made to measure heat absorption and losses. A metal pan approximately 4 feet square and 5 inches deep was placed in a box with
vermiculite insulation around the sides and under the pan. About
4 inches of water was placed in the pan and the electric heating
panel placed on top of the pan so there was about 3 inches of space
between the water and the heating panel. With no insulation the
heat absorbed by the water was about 47 per cent of the electrical
energy used by the panel. Various thicknesses and types of insulation were then placed on top of the panel and the change in
temperature of the water beneath the panel during a certain period
of time was considered to be a reasonably accurate measure of the
efficiency of the insulation.
Tests with vermiculite showed 3 inches of thickness to be about
90 per cent efficient and there appears to be little advantage in
using more than 5 inches above heating panels since 5 inches of
fill gave about 98 per cent efficiency.
Kraft paper with aluminum paint sprayed on both sides was
used in 3, 4, 6, and 8 thicknesses, the papers being pressed together
without air space between them. The 8 thicknesses were only about
10 per cent more effective than 3, the total efficiency being 65 to
70 per cent.
Kraft paper with aluminum foil on both sides was used with
3 and 6 thicknesses. The difference between the 3 and the 6 thicknesses was about 6 per cent. The efficiency was between 65 and
70 per cent.
A type of blanket insulation composed of many very thin layers
of material that appears to be made from wood pulp and held together between 2 layers of crepe aluminum foil was tested. The
standard thickness was about 70 per cent efficient and the heavy
grade about 18 per cent more or 88 per cent efficient.
Insulating board % inch thick and apparently made from waste
paper was tested. It was about 75 per cent efficient. By covering
one side of this board .with aluminum foil, the efficiency was
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increased 8 per cent and when both sides were covered the efficiency
was increased to about 90 per cent. There was air space on the
top side of the fiber board and aluminum foil.
Five inches of loose fill insulating material such as vermiculite
appears to be about the optimum amount.
Aluminum foil appears to be more effective if there is an air
space adjacent to it so the heat may be reflected.
Where loose fill insulation may be used easily, it probably is
preferable to other types of insulating materials when used above
heating panels.
ELECTRIC HEATING

PANELS

This project, started in 1950, is essentially complete except for
minor changes in panel construction.
It appears to be desirable to
waterproof the asbestos cement board used as a base for the heating
elements. Aluminum foil, bronze wire, and colloidal graphite have
been used to supply the resistance heat desired. While very efficient, the aluminum foil has been discarded because it is too difficult to use. Graphite and wire panels are being time tested. The
current was turned on October 1, 1951 and will be left on for one
year to see what may develop under continuous use.
FENCE

POST DRIVER

ATTACHMENT

An attachment that bolts to the back of a tractor was developed
and used to drive wood posts. The basic principles appear to be
sound and it is probable that the project will be carried out to a
point where the control mechanism is automatic.
The cylinder is
made of 8-inch pipe, 4 feet long, and weighs about 325 pounds.
Posts can be driven in one minute in the average soil. Further
development is necessary if this device is to be operated efficiently.
Controls must be automatic and the attachment should fit any common tractor.
PAINTS

FOR GALVANIZED

ROOFS

This project, started in 1940, is to determine what types of
paint are best for galvanized iron roofs. Originally planned for
a 10-year period, some of the paints are still in good condition and
it will be about five more years before final results can be obtained.
Evidence to date indicates that the priming coat should be a metallic
zinc paint. The second coat may be the same material or aluminum
paint. None of the lead paints are giving good service. Apparently
the cheapest paint that may be used for temporary protection is
asphalt. It has given protection against rust for about five years.
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AND CONSTRUCTION
F ARM DWELLINGS

FOR LOW COST

This project, continued through 1951, was limited because of
lack of funds. Tests were made to determine the bond holding
strength of perlite on reinforcing bars. These tests indicate that
the bond strength is proportional to the compressive strength in
about the same ratio as in sand concrete. Perlite was not considered to be a satisfactory aggregate where compressive strength
is an important factor. These tests and others indicate that expanded shale will give satisfactory service and it has been decided to
use expanded shale concrete for constructing an all-masonry house.
Designs for beams, floor slabs, and wall blocks have been completed
and plans have been made to test them during 1952.
COMBINE

ATTACHMENT

FOR CRIMSON

CLOVER

The loss of crimson clover seed due to shattering is very high.
A suction attachment for a combine has been made, and appears to
be successful. Limited and unfavorable harvesting conditions in
1951 prevented adequate field trials. Field testing in 1952 is necessary before the effectiveness of this device can be determined.
SMALL

GRAIN

PLOT

COMBINE

Most of the results of this project were reported in the 1950
Annual Report. In 1951 the plot combine was equipped with hydraulic c.ontrols and the tractor on top of the combine used for
propelling the combine was lowered.

Figure I-Small

grain plot combine.
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An article on the combine was written for the October 1951
issue of Agronomy Journal. Complete drawings and photographs
were furnished to 15 experiment stations in the United States and
Canada.
HYBRID

SEED

CORN GRADING

Tests were made on several corn planters with various seed
corns to determine the grades and accuracy of grading of seed corn
necessary. As a result of this study a simplified set of grading
standards was developed. A corn planter plate selection chart was
developed to be used in connection with these grading standards.
The Tennessee Crop Improvement Association has adopted this
new grading standard to be used for the 1952 seed corn crop.
MECHANICAL
,

,

HARVESTING

OF HYBRID

CORN

This is the second year for this project which was begun in
1950. The losses were greater this year because of a late season
windstorm which caused an excessive number of down stalks.
Results of this year's tests are summarized in the following table:

,

TABLE

1-S1I11I11wr3' of carll losses with

Losses-Bu
US 13
TO 135 .
T 602
US 523W
TO 014
D 22
D 44
TO 120
D 17
D 18
D 33
T 10

.
_
__
_
_
_
_
_
_
.

4.1
4.0
4.0
4.9
7.0
7.9
9.0
9.1
9.5
10.3
10.8
12.6

0.6
0.9
1.0
0.4
1.2
0.9
1.0
1.1
1.3
0.7
0.9
1.5

Total
4.7
4.9
5.0
5.3
8.2
8.8
10.0
10.2
10.8
11.0
11.7
14.1

picker.

Picker
Test
Gross
Yield

Ear
Height

Bu. / A.

Bu. / A.

Feet

%

59.9
71.5
52.0
61.9
56.4
79.7
56.3
86.2
70.1
51.2
83.5
73.5

63.4
74.4
67.7
69.6
67.3
68.6
62.9
78.4
73.2

3.7
4.7
4.2
4.5
4.0
4.2
4.2
4.6
4.4
5.4
4.8
4.6

15.9
17.5
15.1
15.3
16.1
17.0
16.9
16.0
16.6
17.1
17.0
16.4

/ Acre

==H=y::::br:=id==I=E:==a=rs,=
Shelled

mechanical

1951
Tenn.
State
Variety
Trials
Yield

83.5
75.1

Moisture
Content

Ear
Weight

Down
Stalks

--'ZL-

~
.49
.52
.43
.52
.46
.46
.43
.45
.43
.41
.44
.38

'\

34
26
35
36
26
36
61
40
42
19
36
62

From this table it can be seen that even though most of the
Tennessee and Dixie hybrids had greater harvesting losses, they
nevertheless had a higher net yield. From this table it can be
seen also that the smallest ears shelled the worst. It was also
observed that the tallest 'corn had the greatest ear corn loss.
Tests also show that the shelling loss increased as the snapping
roll spacing was increased. The shelled corn loss increased approximately one bushel per acre when the snapping rolls were opened to
the widest point. The tests indicated that most present-day Southern hybrids can be picked mechanically without undue losses under
favorable conditions if the picker is properly adjusted and the
harvest is not unduly delayed.

..
,J

'.

,

"

,,;

.
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FOOD PROCESSING MACHINERY
Certain fruits and vegetables being prepared for freezing show
discoloration or darkening of the peeled and cut surfaces in a
relatively short period on exposure to air. This can materially
reduce quality and appearance of the finished product.
Present methods of preventing discoloration require manual
dipping of the fruit or vegetable into harmless solution of citric
or ascorbic acids, for a pre-determined period. This method is
slow and cumbersome, and labor costs are high. A better dipping
method was sought. With the cooperation of the General Chemistry department, a simple machine was built for automatically treat-

Figure 2-Automomatic
dipping of fruits and vegetables into an antibrowning solution was achieved with development of this machine at the
U-T Agricultural Experiment Station.

ing and ejecting sliced fruits or vegetables on a continuous time
cycle. Operationally, the machine performed to near perfection.
Several tons of peaches were processed at a saving in labor costs
and with a great improvement over the old method.
The machine consists essentially of a metal frame supporting
a suitable motor drive, and a semi-circular metal tank containing
a treating solution. Mounted over the open tank are four equally.
spaced rotating metal arms. At the outer extremity of each arm is
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a perforated metal basket which receives sliced peaches from the
slicer. The slices are immersed and slowly propelled to the opposite end of the tank where they are automatically ejected by a
tripping mechanism into containers for packaging and later freezing.
.
STRAWBERRY

CAPPER

,

Changes and additions have been made with the strawberry
capper for a more constant feeding rate. Also the water sprays
were rearranged to improve washing action and facilitate removal
of loose caps and other wastes.
All changes and additions performed satisfactorily, although
some trouble was experienced in feeding crate-damaged berries
through the machine. Such berries usually are damaged by overfilling the crate, resulting in mashed or flattened fruit. Such berries tend to flow sluggishly through the feeding chutes, at times
choking the runways leading to the capping rolls. A remedy was
found by using additional amounts of water through the feeding
chutes.
A total of 6,625 pounds of strawberries passed through the
capper this year, representing various amounts of Blakemore,
Tennessee Shipper, Tennessean, Tennessee Beauty and some undetermined varieties. By weight, no variety capped below 96 per
cent, with Tennessee Beauty the highest at 97.97 per cent. The
combined average for all varieties was 96.79 per cent.
The data indicate better capping efficiencies on berries stored
from one to three days than on freshly picked fruit.
Machine-capped berries contained only 6.4 per cent damaged
fruit-mold,
rot and mashed-as
compared with 9.6 per cent for
field capped berries. Results show that uncapped berries arriving
at the processing plant are in better condition than field capped fruit
and can be held over in the cooler for a longer period. On the
other hand, machine capped berries leave slightly more short stems
attached per pound than field capped berries. This condition becomes objectionable if the limits are exceeded. It is most serious
on partially ripened fruit. An improvement in capping efficiency,
.and the removal of most or all short stems can be effected by
sharpening the capping rolls.
FORAGE HANDLING,

CURING AND STORING

A round hay curing bin for tests in self-feeding chopped hay
is nearing completion on the Station farm in Blount County.
Instead of using tunnels or removable air inlets from the outside
to the center vertical air duct, permanent air inlet ducts designed
for minimum interference with self-feeding are incorporated in the
bin floor. Omission of concrete curbing around the outside and
raising the floor 15 inches above the grade line also allows some
"self-cleaning" features for removal of refuse usually collecting in
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the bottom of the bin. Adjustable curbing can be used for control.
The angle of the conical hay deflector, increased to 58 degrees,
makes the side more nearly vertical but extends the top several
feet above the outside feed opening. Hay varying in moisture
content as hauled from the field is not always uniformly cured in
the bin which may affect self-feeding. Whether such a deflector
assures self-feeding under a wider range of adverse conditions or
induces throttling or bridging of hay at the throat is to be
determined by trial.
Heated air from a crop dryer was used for curing hay in a
self-feeding bin on the Strong Stock Farm. The air volume delivery
or capacity of the unit was too small for the amount of hay to be
cured at the time unless filling the bin proceeded at a slow pace.
With the trials late in the fall when curing hay including loads
with over 48 per cent moisture (W.E.) the outward flowing air
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from the hay redeposited water around the outside of the bin.
The trials indicated that heating the air does not materially reduce
the required air flow (in cu.ft./min.) but effectively reduces the time
required to cure the hay. A crop drying unit of ample size for
curing hay with heated air at the demanded rate would have
involved a considerable initial investment.
Plans for a self-feeding silo using a powered mechanical unit
to supplement the feeding and to effect the removal of silage under
a wide range of conditions are completed for construction.
Steel
arches supporting the silo provide ample clearance for an electric
motor driven unit to travel around the outside of the silo. An
arm on which the motor is to be mounted extends a power driven
chain belt towards the center of the silo. Hooks and lugs on
the chain eject the silage into the surrounding manger as the
motor driven unit is ratchet propelled around the supporting
arches.
IRRIGATION
Information obtained by the University of Tennessee and
Tennessee Valley Authority shows that irrigation pays in Tennessee.
However, farmers do not always find that irrigation is satisfactory.
One farmer who paid for his $6,000 system the first year let the
unit set idle for the next seven years and offered it for sale this
year. Moving the heavy iron sprinkler pipe was quite a job.
Newer irrigation systems with aluminum pipe are much easier to
operate, but many problems still exist.
The purpose in working with farmers this year as in previous
years was to secure a better understanding of the problems. Here
is what two farmers, John Carson and Ben Clark, experienced at
Vonore during the severe drought of 1951:
Because of the wet years of 1949 and 1950 these farmers had
not secured additional labor to operate the irrigation systems as
they had planned during the dry year of 1948. At the beginning
of the season Mr. Carson was sure that he needed to irrigate more
than the 100 acres he irrigated in 1948. The increase of 32 tons of
cabbage caused by only one inch of water on 8 acres made this
need apparent.
While plans were being made to add additional
fields, the drought of 1951 struck.
Carson and Clark attempted
to combat it with one inch applications that had previously given
good results. This amount on pastures hardly did more than bring
back the green color. Increasing the amount to two to three inches
slowed them down, and ladino clover died in the fields before the
irrigation water could relieve it. At the end of the year Carson and
Clark estimated that they had lost from 2/3 to 3/4 of their ladino
clover.
On the other hand, they were well pleased with the additional
cabbage, tobacco, corn, silage, hay and pasture that the irrigation
had given them. They started making plans to double or triple the
capacity of their systems.
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Investigations

Fifty-three small plots were set up on a pasture field near Vonore to study the effect of depth placement of fertilizers by irrigation techniques on growth of pasture plants. Various plots received
nitrate of soda, urea, phosphoric acid and a complete fertilizer
before and after an irrigation application of 1.5 inches. A oneinch rain fell three days later. The significant thing that the 4
clippings showed was that the orchard grass and ladino clover on
an unirrigated area did not grow any for a whole month and grew
very little from June until September.
In the early part of October, 16 plots were set up on a Bermuda
grass sod to see if a light application of irrigation water would make
the TCA 90 % more effective in killing the grass.

AGRONOMY
The work in agronomy covers a broad scope of activities,
encompassing both soil and field crop research.
Crop fertilization work is conducted on the major field crops
in Tennessee under various soil conditions. New kinds of fertilizers
are used to determine their suitability for certain soils and crops.
Various rates of fertilization are used to determine maximum crop
response and economy of production.
In addition to the major
fertility elements, nitrogen, phosphorus, and potassium, the less
common elements such as magnesium, zinc, and sulfur are studied
in relation to crop response.
Pasture studies include the determination of proper rates of
seeding and the composition of pasture sods as well as their management and fertilization.
This work is done on soils with widely
differing chemical and physical properties. Included in the pasture
program is the breeding and selection of improved strains of grass
for pasture purposes.
Plant breeding projects are under way with major field crops
to develop superior varieties. In connection with this work, variety
trials are conducted with most major crops to evaluate their agronomic properties. These variety trials are conducted at six locations
in Tennessee and form the basis of recommendations made as to
the suitability of field crop varieties grown in Tennessee. Weed
control studies include chemical as well as cultural methods of
controlling weeds in row crops and sod crops.
The agronomic activities include both field and laboratory work.
Soil fertility and soil permeability studies, for example, require
laboratory analysis and field observations.
Field work is done at
Greeneville, Knoxville, Crossville, Columbia, Springfield, and Jackson as well as with cooperating farmers in various sections of
Tennessee. Some work is sponsored cooperatively with other agen-
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cies, especially the United States Department of Agriculture and
the Tennessee Valley Authority.
This permits a broader and
more comprehensive research project than would be possible with
the support of State funds and personnel alone.
CORN BREEDING
The Tennessee corn breeding program, cooperative between
the University of Tennessee and the U. S. Department of Agriculture, continued to make progress.
In the uniform corn variety trials at six locations in Tennessee
in 1951, of 35 entries, nine were experimental hybrids from our
breeding program. Of these, five ranked second to sixth in average
. yield, being exceeded only by Dixie 33, an earlier release from
Tennessee. Three more experimental hybrids were in the top 14
and only one, a large single-eared yellow, was below the top half.
In addition to high yield, these hybrids had excellent lodging resistance, and different ones had characters appealing to different
groups of farmers.
Thus, some were white cobbed white, others
were yellow; some were very highly prolific with small ears, others
were more nearly (to almost completely) single-eared with larger
ears.
Considerable quantities of these have been produced by hand
pollination in the hope of getting demonstration plantings leading to
conSllmer preference.
Seed stocks also were increased looking to
pilot-plant production as a basis for releasing those finally selected.
VARIETY

TRIALS

Variety performance trials are conducted with eight crops:
corn, cotton, oats, wheat, barley, soybeans, alfalfa and red clover.
These tests, located for most crops at Greeneville, Knoxville, Crossville, Columbia, Springfield, and Jackson, include standard varieties
as well as recently introduced and experimental varieties. Recommendations made by the Experiment Station are based on results
of these tests.
Detailed results and recommendations may be
found in the Experiment Station Crop Performance Bulletin published annually.
GRASS BREEDING
The evaluation and breeding of grass species and strains continues from the standpoint of production and disease and drought
resistance.
The emphasis of the breeding work is on Ky. bluegrass, orchardgrass, tall fescue. The production of seed of Ky.
bluegrass 6-06, 10-37, 10-49 has progressed in a limited fashion.
The problem evolves about rubbing methods for the free flow of
seed for reseeding. Therefore, a seed rubbing machine designed
by the U.S.D.A. was made by the University of Tennessee Experiment Station Engineering Department with student labor.
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Tall fescue 8-53 and its various isolates continues to be as
good as, but no better in production than, Alta fescue and the
"old field' strain Ky. 31 fescue. Going on the assumption that production cannot be increased significantly, a study of the reason for
its reputed unpalatability, was initiated, the findings to be directed
toward the breeding of more palatable strains.
Orchardgrass 9-65, 9-65-4, 9-65-5, 10-05, and 19-36 are strains
which include pasture types and hay types. The hay types have a
production level almost as high as commercial orchardgrass.
The
pasture types are far below in production.
It is felt that Smooth brome strains developed, though as
good as or better than other strains tested, should be dropped from
the breeding program, because its production in Tennessee entails
certain problems which do not exist in the production of such
grasses as orchardgrass, tall fescue, or bluegrass.
An annual legumes project was initiated in lespedeza, vetch,
and crimson clover.
The objective of the lespedeza project is breeding new lines
for upright types of good seeding habit to replace Tennessee 76
lespedeza which was not a good seed producer.
The vetches need improvement in shattering resistance and the
isolation of lines varying in maturity dates to fit into ripening
periods of small grains. Winter hardines is another important
character to be considered.
A uniform nursery test of crimson clover was also set up. A
strain resistant to shattering is very desirable.
PASTURE

STUDIES

The yields taken in 1951 were the last made on a series of
pasture mixture plots seeded in the fall of 1947. At all Stations
mixtures of orchardgrass or fescue with either alfalfa or Ladino
clover far out-yielded any other mixtures under test. At most Stations these four mixtures still were holding good stands, although
the botanical composition of all other mixtures in the test had drastically changed. This change very largely was a gradual build-up
of bluegrass and native white clover in the sods with a minimum
encroachment of weeds.
Yields on the rate of seeding experiment indicate that there is
no significant difference between different rates of seeding orchardgrass and fescue.
Once stands are satisfactorily established,
growth observations indicate that although the number of plants
per square foot decrease steadily from year to year, this decrease
is smaller on thinner stands than it is on heavily seeded stands.
Observations of early season growth indicate that fescue does not
become dormant during the winter at Knoxville, although orchardgrass is dormant or essentially so through the coldest months.
Ladino clover is dormant through the winter months.
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CONTROL

The following chemicals were used both as pre-emergence and
post-emergence sprays on corn, cotton and soybeans:
CMU,
3-Chloro IPC, IPC, Dinitro, phthalamic acid, MCP, 2, 4-D, and EH-l.
2,4-D at rates up to and including 3 pounds per acre and
dinitro at 6 pounds per acre gave excellent weed control on corn
with no injury to the corn }Vhen applied as pre-emergence sprays.
CMU at all rates severely damaged the corn seedlings, while the
others either gave various amounts of damage or very poor weed
control. On soybeans dinitro at 6 pounds per acre and 2, 4-D at
11/2 pounds per acre gave excellent weed control with no damage.
3-Chloro-IPC gave excellent weed control but severely dwarfed
soybeans for about six weeks. Weed control with the other chemicals was erratic.
Pre-emergence treatment on cotton resulted in heavy damage
from concentrations of dinitro above 6 pounds per acre on one
series of plots, and no damage on a similar series at a different
location. CMU and Chloro-IPC both resulted in early injury which
was apparent about two weeks after emergence.
Cotton in the
CMU treated plots was chlorotic and this condition grew progressively worse as the season advanced. Plants on the Chloro-IPC plots
were dwarfed and the leaves had a leathery appearance.
This
condition disappeared and the plants grew normally later in the
season. Weed control was excellent and boll setting was normal.
EH-1 and 2,4-D killed the cotton. IPC and MCP did not give
satisfactory weed control. No control was evident from any of the
formulations of phthalamic acid used.
Post-em.ergence weed control with dinitro and 2,4-D was excellent when sprays were applied when the weeds were small, and
unsatisfactory when weeds were more than 1 inch tall. In this early
growth stage it is not possible to spray thoroughly enough to control
weeds without damaging the cotton. The only control suitable at
the present time for post-emergence weed control wih the equipment
available is herbicidal oil.
NUTRIENT

A V AILABILITY

IN SOILS

Work has continued on the adaptation of soil test methods
to the Flame Photometer.
Standard soil samples that have been
tested by several research workers have been obtained to aid in
this work. A solution of 0.05 N. H2S04 containing 1 % (NH4) 2S04
compares favorably with the standard ammonium acetate method
for the extraction of potassium and is probably more suitable for
phosphorus extraction than the perchloric acid solution now being
used in the State Soil Testing Laboratory.
Fertilizer experiments on corn using minor elements to correct
chlorotic symptoms were begun during the year. Of the 12 areas
studied, six areas gave a statistically significant yield increase to
zinc applications. These areas had a soil reaction near neutral and
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were high in available phosphorus.
In several of the areas where
no significant yield response was obtained, an early season vegetative response was observed on the zinc treated plots. In only one
instance did a mixture of several minor elements yield more than
the zinc treatment alone. Zinc was added as zinc sulfate monohydrate at rates of 15 and 30 pounds per acre in the row at planting. No observable difference was obtained between the two rates.
The minor element mixture contained manganese, copper, iron, and
magnesium in addition to zinc. Indications were that these elements are not needed in the fertilizers in the areas studied.
Effects of potash fertilization on the amount of stalk breakage,
chemical composition and the yield of corn were studied. Rates up
to 40 pounds per acre of K20 were effective in reducing the amount
of stalk breakage at a high level of nitrogen fertilization.
Higher
potash rates had no further effect on reducing the breakage. At
a low nitrogen level there was little stalk breakage and potash
applications had no effect in further. reducing the percentage of
broken stalks.
The potassium content of the corn plants closely paralleled the
rates of potash applied to the soil.
Corn yields were not influenced by rates of potash fertilization.
CROP FERTILIZATION

STUDIES

Clover-Grass Pastures-Forage
yield data were obtained on
10 pasture fertilizer experiments; the year 1951 marks the fourth
year of yield data on 7 of these experiments.
The year 1951 generally was unfavorable for pasture production. Summer droughts were rather common and severe.
As in previous years, a response to phosphate generally was
obtained up to 150 pounds of P205 per acre (equivalent to 750
pounds of 20% superphosphate).
Phosphate was applied at time
of seeding. Potash was not as effective as in previous years. In
no case was the response to potash statistically significant. Nitrogen was of some effect on yield; an application of 30 pounds of N
per acre, applied as a topdressing in March, resulted in an increase
of 464 pounds of air-dry forage, as an average of the 10 experiments.
Alfalfa Fertilization-An
alfalfa fertilizer experiment was
seeded on Hartsells loam at the Plateau Experiment Station, Crossville in August 1947. The objective in this experiment was to study
the separate effects of phosphate and potash on yield and longevity
of stand. All fertilizers were applied at time of seeding with the
exception of one treatment which received an annual topdressing
. of phosphate and potash in addition to the fertilization at time of
seeding. This particular treatment produced much higher yields
than the treatments which received phosphate and potash all at
seeding. Moreover, the stand of alfalfa was much better on the
topdressed treatments, containing noticeably less weeds than the
other treatments.
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Crop Rotation Studies-The
fertility rotation experiments, in
which several phosphates are being compared were continued at
the Main Station, Knoxville and at the sub-stations at Crossville,
Springfield and Jackson. In addition 3 experiments are under way
on private farms in Lawrence County. Corn, cotton, wheat, red
clover and alfalfa are the crops under study. The experiments are
so designed that all crops of a 3- to 6-year rotation are grown each
year.
COMPARISON OF PHOSPHATE FERTILIZERS
Several nitric phosphate fertilizers, developed by the Tennessee
Valley Authority, were compared with concentrated superphosphate, diammonium phosphate and two commercial type mixtures
in several one-year experiments of corn, cotton and the small grains.
The results thus far indicate that the nitric phosphates compare
favorably with superphosphate as a source of phosphate in the
production of the above-mentioned crops on Tennessee soils.
CROP IMPROVEMENT
Oats
The winter of 1950-51 was very severe with respect to small
grains. Low temperatures began the first part of November and
continued through the remaining winter months. Winter hardiness, therefore, became a major factor in the yields of small grains.
This factor is very evident when results of the uniform oat tests
are examined. They show that Forkedeer and LeConte averaged
over 20 bushels per acre more than Fulgrain and Stanton.
The LeConte variety, a recent introduction of the Tennessee
Station, yields around three bushels under Forkedeer. But LeConte
has a very stiff straw and stands up better for the combine than
Forkedeer. LeConte matures around one week later than Forkedeer, but Fulgrain strain 6, and Forward-Victoria Richland blood
has been added to LeConte so that stiff-strawed strains earlier than
Forkedeer will be available in the near future.
Disease resistance has been emphasized also in the breeding
program with oats. Over 10,000 head rows containing resistant
genes from Santa Fe, Landhaffer, Mindo and Trispernia were examined and selections made during the 1950-51 season. The most
promising selections are from Santa Fe x Fulwin x LeConte, and
Santa Fe x Clinton x LeConte. It should be recalled that LeConte
itself contains some resistance to the leaf or crown rusts, obtaining
these resistant genes from the Bond parent of the cross Tennex x
Bond.
Thus far, all oat varieties containing genes resistant to the
various diseases are of the spring type. It is very difficult to add
resistance to the winter types and at the same time retain a high
degree of winter hardiness. By inoculations of the segregates in
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the greenhouse and field, through the cooperation of the Pathology
department, it sho'uld be possible "to find good lines in earlier
generation.
Barley
Jackson No. 1 continued as the highest yielder among the
varieties in the uniform test this past season. The temperatures
were very low at some of the stations, resulting in lower yields
than commonly obtained. Upright 11-172 showed a high degree
of winter hardiness and at Greeneville led all other varieties by
as much as 10 bushels per acre. This variety is a selection from a
three-way cross of Wong, Kentucky No.1 and Jackson No. 1. It
has smooth awns and stiffer straw than Jackson No.1, but is
slightly later in maturity than Jackson No. 1.
Many stiff-strawed varieties containing Wong as one of the
parents' have been developed by this department.
Where hooded
varieties were used in the cross, resistance to scald was obtained in
some of the selections. Most of the selections now have mildew
resistance.
A nursery has been established in cooperation with the Plateau
Station, and remnant seed of all promising strains are planted on
Cumberland Plateau, where low temperatures occur almost every
season. Also, this nursery acts as a check on observations obtained
at the other stations.
Breeding barley varieties for resistance to disease is being
c,ontinued in cooperation with. the Pathology department. H. sativu1n
becomes a menace to the small plants when barley is seeded early.
Thus far, none of the winter barleys have shown much resistance
to this disease. Internal floral smut is another disease which
spreads rapidly unless the seed is hot water treated at least every
three years. Genes for resistance to this disease have been added
to our winter types, but complete resistance has not been attained.
Barleys require soils of higher fertility than oats. Also, barleys
are more productive on soils having a high lime or pH content.
They are earlier than oats or wheat and therefore more compatible
for the seeding of grasses and clover.
Cotton
The season at Jackson this year began under adverse weather
conditions. This was true in general over the State. The boll weevil
and other insects continued as a menace to the crop, but wider use
of insecticides kept them under control. The experimental areas
at Jackson were sprayed seven times during the season. The first
spray was applied at the time the small cotton plant showed its first
two cotyledon leaves. Consequently an average yield of a bale and
a half per acre was obtained in the uniform variety test at Jackson.
These uniform variety tests were conducted at four locations;
Knoxville, Lawrenceburg, Jackson and Munford. They contained
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16 varieties for comparison. Most of these varieties came from
commercial seed firms and experimental stations in other states.
Tenn. 19 and Tenn. 818 made the highest average yields of pounds
of lint.
Tenn. 818 is the result of a combination of inbred lines from
Coker 100-6 and Empire. Crosses of Tennessee Station inbred lines
100-6-5-8-3x Empire 136-4-4-3-2-1 were made in 1944. The high
yielding progenies came out of the backcross to the Coker
100-6-5-8-3 inbred line. Six of these progenies were massed or the
seed from them bulked, and first planted as a strain for comparison
with other varieties in 1947. Tenn. 818 has ranked high in lint
percentage as well as yield of seed cotton. It has a medium-sized
boll, around 62 per pound, and is early maturing. Table 2 gives its
performance over a 4-year period.
TABLE

2-Tenn.

818 and Tenn. 19 compared with three co1llmercial varieties of cattail
over a 4-year period at the Jackson Statio'n

Tenn. 818 ................ -_._- ..-.............
Tenn. 19 ...................
Deltapine 15 ...-......-................. __ ...
Coker 100 .................... _--_ ..- ..-.._---.- ..
Empire ----_. ---------.---.-.- ..................

Tenn. 818 .......
----- ...............
Tenn. 19
.--.- ....................... __ ...
Deltapine 15
------.- . .....
~:;ire10()

::::::::::::::::::::::::::::::::::::::i

..

1948
832
826
732

1948
36.8
37.5
35.5
......

Lint Per Acre
1949
1950
1210
793
1267
805
1144
667
1153
709
1136
778

1951
916
927
850
840
918

1948
59
62

Lint Percent
1949
1950
38.0
39.3
38.3
38.5
40.1
40.0
38.0
38.9
36.7
37.8

1951
35.1
34.3
36.9
32.6
34.3

1948
1-1/8
1-1/16

62

1-1/8

Boll Size
1949
1950
63
59
60
66
72
67
68
61
55
53

1951
58
60
68
63
53

Length
1950
1-1/8
1-1/16
1-1/8
1-5/32
1-1/8

1951
1-3/32
1-1/8
1-1/16
1-1/8
1-3/32

Staple
1949
1-1/8
1-3/32
1-1/8
1-1/8
1-1/8

Tenn. 19 is the result of a combination of inbred lines from
Stoneville. Crosses of Tennessee Station inbred lines 95-9-1-1 x
68-3-4-5 were made in 1943. The high yielding progenies came out
of the backcross to the 95-9-1-1 inbred line. Ten of these progenies
having the same type of plant growth and other characters were
massed or the seed from them bulked as strain Tenn. 19. This
strain is distinct in that the shape of its bolls are round and blunt,
and easy to pick, but bolls are hardly as large as those of Tenn.
818. Tenn. 19 is very early, has high lint percentage; it is vigorous
in plant type, and prolific; but its staple is not as long as that of
Tenn. 818. (See Table 2).
Strains representing various combinations of inbred lines such
as those described are being tested in comparison with commercial
varieties at the Jackson Station. There were 62 strains in 12 tests
at the Jackson Station this year. It is known that cotton plants
lose vigor and yield when selfed or inbred lines are established, and
also that a single progeny from a cross of inbred lines will not maintain the vigor and yield which a number of progenies give when
bulked. Thus, in the breeding program on cotton at the Jackson
Station every strain represents a mass of more than one progeny
from a given cross. In every case, however, those progenies having
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narrow ranges of lint quality and of other characters are chosen for
the bulked seed.
FIBER RESEARCH
During 1951, the laboratory made 2,554 tests for the University
of Tennessee Experiment Station, and 640 tests for various other
experiment stations and commerciai institutions.
Fiber Properties
In the 1950 Annual Report, a modification of the arealometer
was described which enables it to measure immaturity ratio, 1.
This measurement continues to give promise of being a highly useful addition to those fiber properties which are quickly and easily
obtained. Extended calibrations have been made correlating I with
arealometer difference, D, and also with percent maturity as measured by the NaOH method. All arealometers now in use are being
returned to this laboratory for alteration to provide for immaturity
ratio measurement.
An analysis of the 1950 Spinning Study cottons indicated that
arealometer measurements may be used to follow changes in average
fineness and maturity produced in cotton by processing. The magnitude of these changes exhibited some correlation with geographic
location, being larger for cottons grown at western stations. These
changes probably depend on variety and climate.
A Master of Science thesis, "A Method of Measuring the Crimp
of Fibers," based on work done in this laboratory, was written by
Wesley A. Sharp. The study of crimp, using a"modified form of the
"Crimpmeter" built by Sharp is being continued.
The compression studies mentioned in the 1950 Annual Report
have been pursued, with the object of investigating some of the significant physical properties associated with fibers in bulk. An
equation has been derived which seems to associate the behavior
of lint cotton under variable compression with elastic modulus,
crimp, and length of an average fundamental beam element. A
"compression meter" has been designed and built which greatly
facilitates the taking of data.
Several attempts were made to find better ways of preparing
representative test specimens for the fibrograph and arealometer.
A few accessory instruments were made and tried, but no significant
improvements have yet been made over the preparation techniques
in current use.
Much time was spent in tracing the sources of some small but
persistent differences between the performances of certain arealometers. The trouble was finally found to be due to a slight concavity in some of the perforated plates which close the ends of the'
cotton chamber, and also to variability in the 'number and distribution of the small holes in these plates.

TE

ESSEE

AGRICULTURAL

EXPERIMENT

STATION

27

A study of methods for measuring the tensile strength of
cotton fibers was carried on under contract No. A-1S-30927 with
Southern Regional Research Laboratory.
A paper, "Cotton Fineness and Immaturity as Measured by
the Arealometer," by K. L. Hertel and C. J. Craven was published
in Textile Research Journal Vol. XXI, No. 11, November, 1951.

ANIMAL HUSBANDRY AND
VETERINARY SCIENCE
EFFECTS OF CERTAIN ATMOSPHERIC EFFLUENTS UPON
PLANT AND ANIMAL LIFE AT TWO LOCALES
Knoxville and Columbia
Cattle digestibility studies-Approximately
30 head of heifers
that had been on various levels of fluorine intake for two or three
years were run through digestion stalls. The analysis tended to
show that there was practically no difference in the digestibility of
the various components of the feed at various levels of fluorine intake. There was a slight increase in digestibility at the higher
levels of fluO'I'ine intake but this coincided with a lowered feed
intake. In light of previous digestibility studies it would seem that
this slight increase was due to the animals' being close to the maintenance level due to the lowered feed intake.
Small animal studies-During
the past year a number of
compounds have been tried in rat feeding work to alleviate the
symptoms of fluorosis, as measured by the amount of fluorine stored
in the tibias and femurs of the rat. At the present time a detailed
study of the results is being made but preliminary checking of the
data would tend to indicate the following:
1. The amount of fluorine stored in the bone is nearly a straight
line relationship to the amount of fluorine added to the ration.
2. Of the various types of compounds used, a number of
aluminum salts are included, as well as iron salts, magnesium,
thyroprotein, thyrouracil and boric acid among others.
Only the
aluminum salts gave any consistent alleviation effect on the amount
of fluorine stored in the bone.
3. In the light of the solubility of the various aluminum salts
used, it seems possible that the concentration of the aluminum ion
is responsible for the alleviation effect.
The above findings, as mentioned before, are only tentative and
a more detailed study of the results will be necessary before making
any definite co~clusions.
Histopathological and clinical aspects-In
the year July 1950
to July 1951 the incisors, premolar and molar teeth of cattle fed
various levels of fluorine were examined and described at intervals
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of one or two months. The cattle were observed for other clinical
manifestations of fluorine toxicosis. Dental pathology induced by
fluorine ingestion within reason reflects rather consistently the
amount of the agent ingested.
Tissues, excluding the nervous system, from several sheep
fed various levels of fluorine, and some which in addition were fed
various aluminum compounds, were collected. Gross changes, if
any, were recorded, and microscopic preparations made. Specimens,
especially of the liver, kidney, adrenal, pituitary and thyroid glands
and bone (metacarpal and from the interdental space of the mandible) were obtained from several cattle pastured in areas contaminated by fluorine emission, and microscopic preparations were prepared .
.At the present time no conclusions can be drawn in respect to
the correlation of gross and microscopic changes with fluorine ingestion.
Affected incisor teeth which exhibit numerous changes, which
to date have been indicated by purely descriptive terminology, have
been embedded in plastic preparatory to the preparation of ground
microscopic sections so that the underlying formative or developmental anomalies may be investigated.
WINTER PASTURE COMPARED TO SILAGE OR HAY FOR
FATTENING OR WINTERING BEEF CALVES
The second year for the winter pasture project carried on at
Greeneville, Knoxville, Columbia, and Jackson was one of the poorest
winter pasture years on record. Hay consumption for winter pasture lots was almost double that of last year and for most lots the
gain was less. In general the projects at these stations were carried on the same as last year.
Two-Year Results
Heifers in four lots were used at the Tobacco Experiment
Station at Greeneville, Lot 1, on winter pasture and hay, gave the
highest return, exclusive of pasture cost, with a net of $82 per head.
The carcass from one heifer in this lot graded Choice under the old
system. Lot 2 had a higher daily gain, but not enough to pay for
the extra feed required to make it. Under conditions at this Station, all pasture lots, winter or permanent, returned more per head,
exclusive of pasture costs, than the group in dry lot. The increase
in returns over Lot 4 was from $28 per head for Lot 1, to $13 per
head for Lot 3.
At Knoxville the winter pasture lot gained four-tenths pounds
more per day and returned $33 per head for winter pasture used
per animal over dry lot. In the first year, with a very favorable
winter pasture season, the cattle on winter pasture gained two
pounds per day.

TABLE

Ration

Lot

Greeneville
(180 days)
Heifers
Knoxville
(149 days)
Steers
Columbia
(189 days)
Steers &
Heifers
Jackson
(Heavy)
(171 days)
Steers & Heifers

3-Two-yem'
Av.
initial
weight
lbs.

Av.
final
weight
lbs.

results of willieI' posture project
Av.
total
gain
lbs.

Av.
daily
gain
lbs.

Av.
cost
per
100 lbs.
gain-

Av.
feed
cost
per
head'

Av.
total
cost·
initial
& feed

$
11.71
35.92
35.51
49.42

$
130
152
154
171

36.39
49.90

163
177

Av.
dressing%

Av.
net
return
per
head'

Av.
carcass
grade··

Av.
gross
return
per
head

LGLG+
LG
G

$
212
229
221
225

$
82
77
67
54

212
192

49
16

~

tJ:j

Z

z

1
2
3
4

W.P., hay
W.P., hay, 5 lbs. Cone.
P.P., hay, 5 lbs. Cone.
Sil., hay, 5 lbs. Cone.

471
462
469
474

718
752
734
743

247
290
265
269

1.37
1.61
1.47
1.49

$
5.22
12.68
13.36
18.40

1
2

W.P., 5 lbs. Cone.
Hay, 5 lbs. Cone.

485
448

725
670

240
182

1.61
1.22

16.90
27.34
6.24
9.09
12.36
12.38
13.61

15.48
26.20
33.98
38.13
43.78

131
141
148
155
159

54.6
56.7
58.2
58.5
58.8

L Com.Com.
HCom.+
LG+
G-

194
214
214
231
234

62
73
66
76
75

9.51
17.39
19.82

26.00
47.76
48.10

164
186
186

55.8
55.
53.5

L Com.+
L Com.+
HUt.+

238
231
219

74
45
33

~
•....

selling price to break even·

Z

58.
60.2
57.0
58.4

tJ:j

UJ
UJ
tJ:j
tJ:j

~
~
•....

0

()

c::::

1
2
3
4
5

W.P., hay
W.P., hay, 2.5 lbs. Cone.
W.P., hay, 5 lbs. Cone.
Sil., hay, 2.5 lbs. Cone.
Sil., hay, 5 lbs. Cone.

460
456
452
462
458

684
738
720
766
778

224
282
268
304
320

1.18
1.49
1.41
1.60
1.69

1
2
3

W.P., hay, 5 lbs. Cone.
Sil., 5 & 10 lbs. Cone.
Hay, 5 & 10 lbs. Cone.

553
554
555

841
831
800

288
277
245

1.68
1.62
1.43

t"'

~
~
~

c::::

t"'

tJ:j

><
'"0
tJ:j

~
tJ:j
Necessary

Jackson
(110 days)

4
5
6
7

Steers &
Heifers

H

9
10

W.P., hay, 2.5 lbs. Cone.
W.P., hay
W.P., hay, 2.5 lbs. Cone.
Sil., 2.5 lbs. Cone.
Hay, 2.5 lbs. Cone.
SiL 5 lbs. Cone.
Hay, 5 lbs. Cone.

-Exclusive pasture cost
"Old U.S.D.A. grades
W.p.-Winter
pasture

459
458
457
458
AA7

460
458

576
560
600
585
fi4!l
614
592

P.P.-Permanent
Sil.-Silage
Conc.-Concenlralc

117
102
143
127
99
154
134

1.05
.91
1.28
1.14
.89
1.38
1.20

14.13
10.72
10.17
16.52
20.96
15.89
20.76

12.28
6.08
10.65
20.62
20.55
24.67
24.81

127
121
125
135
132
140
139

These cattle earried on in summering test

22.05
21.53
20.82
23.10
24.23
22.75
23.53

~
UJ

~
~
~
•....
0

Z

paslure
l>:>
<0
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Heifers and steers were used at the Middle Tennessee Experiment Station at Columbia. The results at this station show no
advantage of winter pasture over a ration of good silage, hay, and
two and one-half to five pounds of concentrate.
During the first
year, the winter pasture was on low ground, too wet to carry
the cattle. Seven times during the test the calves had to come off
this pasture for one to four or five days. In the second year at this
Station, calves were obtained from two sources. Some were produced at the Station and others were purchased. This resulted in
a difference of 61 pounds per head more gain and $38 per head more
returns for Station-raised calves. This shows the importance of
right type and breeding for maximum returns.
The three lots of heavy, 550-pound calves at the West Tennessee
Station at Jackson were on five pounds of concentrate until April
10. Then the concentrate of Lots 2 and 3 was raised to 10 pounds;
and Lot 1 was moved from winter to permanent pasture.
The
cattle were then sold about June 10. Calves which received the
combination of winter and permanent pasture, hay, and five pounds
of concentrate returned $29 per head {or pasture over the silage
lot, and $41 per head over the hay lot. During the first year, corn
silage was used; and the second year, grass silage. Hay was of fair
quality. Grass or corn silage was superior to hay alone.
In tests using 450-pound calves at the same Station, Lot 6,
fed winter pasture, hay, 2.5 pounds of concentrate and left outside
all the time, gained 1.28 pounds per day and, exclusive of pasture
costs, would have required only $20.82 per hundredweight selling
price to break even. This would have been $4.00 per hundredweight
less than the purchased price. Lot 4, which was fed the same
ration, but put in the barn at night, gained .23 pounds per day
less and required $1.23 per hundredweight more to break even. In
comparing silage and hay lots, silage gave a higher daily gain and
required less per hundredweight to break even. Calves on this test
were held over for summer pasture work.
SUMMARY
Winter pasture should be seeded early, so maximum growth is
obtained before cold weather.
In general there is little growth
during December, January and February.
Winter pasture must be on land that will carry cattle during
wet weather.
By taking cattle off permanent pasture a month early in the
fall some winter pasture was provided at the Tobacco Experiment
Station. Lots fed corn or grass silage gained .2 to .3 pounds daily
more thap hay lots.
In most instances, the initial and final slaughter grades were
similar. Thus, it may be that calves in higher condition will be more
desirable when they are to be sold on the spring slaughter market.
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Carcasses produced under this system have ranged from Commercial to Choice, and have been well received by Tennessee packers.
Beef produced this way is the consumer's choice as it -is young,
tender, of good flavor and has a lot of lean with little fat.
A good margin was obtained in the selling of these calves but
they could have sold for $2 to $7 per cwt less than purchase price
and still "broke even" on f.eeding operations.
A minimum of shelter was needed for calves on winter pasture.
Under conditions of this experiment, all systems involved point
to a way that a farmer who can get some extra feed can handle his
good beef-type calves to increase his returns over selling them off
the teat. This is provided he raises good beef-type calves with
enough quality and breeding to make good gains after weaning and
to grade high in the beef.
THE DIGESTIBILITY

AND FEEDING
MOLASSES
Knoxville

VALUE

OF WOOD

An attempt was made to determine:
1. At what level wood molasses, furnished by T.V.A., could
be added back to the ration of lambs and maintain adequate feed
intake.
2. What effect the addition of wood molasses would have on the
digestibility of feed nutrients.
3. The comparative value of wood molasses to cane molasses
when added back to the ration.
4. The effect of both cane and wood molasses on various types
of rations. (Hay cut at various stages and a hay grain ration).
5. The effect of cane and wood molasses on a fattening ration.
The analyses necessary for the interpretation of these various
objectives are not yet entirely complete, so the findings as given
here are tentative.
From a preliminary survey of the data, it
would seem that high levels of molasses intake may possibly influence the digestibility of some of the feed nutrients, particularly
fiber.
Primarily, from observations, it would seem that the wood
molasses is not quite as palatable as either the ration to which cane
molasses is added or the ration with no molasses at all. On a fattening ration it would appear that the animals on cane molasses
have a lower daily gain and require more total feed per pound of
gain.
IMPROVEMENT OF THE PRODUCING ABILITY OF
BEEF CATTLE
Work in this project was continued during 1951 at the Knoxville, Greeneville, Crossville, Springfield, Columbia, Oak Ridge and
Jackson Stations.
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The main effort at many of the Stations to the present time
has been to expand herds and build up facilities in order to carry
out adequately the objectives of the project. Grade cow herds now
carried at some Stations are being replaced with purebreds as
rapidly as time and funds permit.
Replacement of the grade herd at Greeneville with purebreds
and an expansion to 50-60 cows should be completed by 1952-53.
When the projected numbers have been reached, the development
of inbred and outbred lines around two tested bulls will be implemented. During 1951 a comparison of calves by an Angus bull
with calves by a Hereford bull showed adjusted 180 day weights
of 418 and 382 pounds respectively. The crossbred Angus x grade
Hereford calves graded low choice on both type and condition at
weaning. The grade Hereford calves graded high good on both
type and condition.
Two Angus bulls (prospective sires for future lines) were
progeny tested at the Crossville Station. Calves by U. T. Eppy out
of grade Angus cows weighed 388 pounds at 180 days and graded
low choice and high good on type and condition respectively. Calves
out of grade cows by U. T. Blackoak 2 weighed 404 pounds at 180
days and graded choice, and low choice, on type and condition respectively.
Nine purebred Angus calves by U. T. Blackoak 2
averaged 385 pounds at 180 days and graded choice and low choice
on type and condition. The purebred Angus herd at this station
will be expanded to about 60 cows and then inbred and outbred lines
will be developed around two desirable type performance tested
bulls. Calves from the grade cow herd by a Hereford bull weighed
375 pounds at 180 days and graded high good on both type and condition at weaning. Calves by a Shorthorn bull averaged 405 pounds
and also graded high good on both type and condition.
At the Knoxville Station 171 purebred Herefords were added
during 1951 to the Tennessee beef cattle breeding project through
a cooperative project of the University of Tennessee and the Aluminum Company of America. The herd will be expanded as rapidly
as possible to about 200 cows and will be used primarily for sire
testing, performance selection and for line increases.
Angus calves from the McCroskey line at Knoxville averaged
63 pounds at birth, 376 pounds at 180 days and graded choice,
and high good plus on type and condition respectively. The calves
from the College Angus herd weighed 61 pounds at birth, 350
pounds at 180 days and graded low choice and high good plus on
type and condition.
The study of the effect of level of nutrition on the development
of type, conformation, economy of gain, fertility and longevity was
continued during 1951. Growth and developmental phases on three
Angus and two Hereford trios of calves were completed. Four trios
are now on breeding and reproductive phases of the study. One
Hereford heifer and two Angus heifer trios were placed on test
during 1951.
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Twelve Hereford bulls and one Angus bull were placed on
performance tests in 1951.
The photographic chute was used at periodic intervals to obtain
linear measurements data on all animals involved in the breeding
program at all of the Tennessee Experiment Stations.
.
. "X DISEASE" OR HYPERKERATOSIS

OF CATTLE
I ~

,.

"X Disease" or hyperkeratosis of cattle has cost cattle producers many millions of dollars. It is 'conservatively estimated that
more than $4,000,000 worth of cattle have died or had to be slaughtered because of this malady in the Southeastern part of the United
States. In Tennessee alone more than 3,000 animals valued at more
than $1,000,000 have been lost due to the ravages of this disease.
A number of valuable purebred herds have been affected and the
raising of calves in some herds became impossible.
During the year the dIsease was experimentally produced with
a brand of chassis lubricant used on many Tennessee farms. Calves
were dying with "X disease" on this farm where they had been
licking the grease off a tractor, harrows, and a combine. Eighty
grams (less than 3 ounces) produced the disease :when fed ·at the
rate of 5 grams per day for 16 days; death occurred on the 57th
day.
A bred grade Holstein heifer weighing about 550 pounds was
given 15 grams (l!2 ounce) per day for 40 days of the same chassis
lubricant. This animal aborted on the 47th day and died on 70th
day with "X disease."
A 4-year-old Jersey cow was subjected to 250cc Ph pint) of
used tractor crankcase oil applied to her back once each week for 8
weeks. Her calf and one other calf of comparable age and size were
allowed to nurse this cow. None of the oil was applied to the calves.
The cow and both calves developed advanced cases of "X disease"
(Figure 4).
The disease has also been experimentally produced by highly
chlorinated naphthalenes which are used as additives to some oils
and greases. They are also used in greenhouses as a contact
insecticide for red spiders and some other insects.
A 4-year-old Guernsey cow weighing about 900 pounds in the
third month of lactation was given 5 grams (1/6 ounce) per day of
octachloronaphthalene in capsule for 18 days. The calf was allowed
to nurse the cow twice each day but kept separate from her except
when nursing. The cow died on the 42nd day with typical mouth
lesions and internal changes typical for the (lisease but not a
thickened skin. The calf died on the 50th day with all the manifestations of the disease.
The disease was also experimentally produced in one yearling
weighing about 450 pounds which received 1 gram per day of
octachloronaphthalene in capsule for 13 days. The animal died on
the 57th day.
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and calf with advanced case of X-Disease.
skin, and watering of eyes.

Note large rolls of

Figure 5-Heifer with advanced case of X-Disease. Note fissures forming in
skin across withers, and large rolls of skin on neck.
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One yearling received 1 gram per day for 30 days and then 2
grams per day for 30 days of a higqly chlorinated naphthalene
having a chlorine content of 62 percent (essentially 'hexachloronaphthalene) and was autopsied on the 72nd day with an advanced
case of "X disease."
Two 18-month-old heifers were each given 2 grams per day
for 10 days, 4 grams per day for 10 days, 6 grams per day for 10
days and then 8 grams per day for 10 days of a highly chlorinated
naphthalene with chlorine content of 56 percent (essentially pentachloronaphthalene).
Thus each animal received a total of 200
grams over a 40 day period. "X disease" developed by the 50th
day (Figure 5).
Symptoms observed in these animals were those observed in
naturally occurring field cases; that is, excessive flow of tears,
diarrhea, frequent urination, saliva drooling from the mouth.
Later, the skin became hard, dry, and wrinkled on the neck and
across the withers.
"X disease" or hyperkeratosis of cattle has been experimentally
produced in cows, yearlings and nursing calves by the administration of three refined highly chlorinated naphthalenes.
They were
administered in small repeated doses in capsule. Also, by daily
doses of a certain chassis lubricant and by applying weekly doses
of a used tractor crankcase oil to the back of a cow.
Cattle producers should keep animals away from petroleum
products since some contain chlorinated naphthalenes.
Farm machinery should be kept away from cattle. Grease buckets and used
crankcase oil drums should be thoroughly cleaned before using
them around livestock feed or water.

TABLE

4-Ratc

alld economy of gain of pigs fed at 'diD"ercllt lez'cls of feed illtake
drylot and on pastnrc.1

1Il

Level of Feed Intake
Items
Compared
No. of pigs
Av. No. of animal days on test
Av. initial wt., lbs
Av. final wt., lbs
Av. daily gain, Ibs
Av. daily feed consumed, lbs
Feed required per 100 lbs. gain
exclusive of pasture, Ibs
Av. feed cost per 100 Ibs. gain
exclusive of pasture3 .•......•.. __.

.
.
__
.
.
.
.
.
. __....

Full feed
in
drylot

Full feed
on
pasture2

80% full
feed on
pasture2

60% full
feed on
pasture2

64
96
66
217
1.57
6.19

75
91
65
215
1.68
6.07

75
106
65
216
1.43
4.65

76
121
65
214
1.24
3.59

395

362

325

293

$13.65

$12.41

$11.17

$10.05

lCombined summary of data from
replicated experiments conducted at the Knoxville and
Columbia Stations of the University of Tennessee Agricultural Experiment Station in the
summers of 1949, 1950 and winters of 1950, 1951.
2Pastures compared in these experiments were alfalfa, ladino clover, Louisiana white clover.
crimson clover, button clover and oats.
3Av. prices prevailing OVEn" the eight experiments.
Corn
$ 1.79 bushel
Tankage
108.00 ton
Soybean oil meal..............................................................
80.75 ton
Alfalfa meal......................................................................
43.41 ton

I
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PASTURE INVESTIGATIONS WITH SWINE
Limited vs. Full Feeding of Growing and Fattening
Hogs on Pasture
The project to study the optimum use of high-quality pasture
in swine production was continued during 1951 at the Knoxville and
Columbia Stations. Summaries of the data on rate and economy of
gain and of carcass data at the various levels of feed intake are
given in Tables 4 and 5. A comparison of representative carcasses
from the various levels of feeding is shown in Figure 6.

Figure 6-Representative
carcasses from the various levels of feeding in
dry lot and on pasture. Left to right (1) full feed in dry lot; (2) full feed on
pasture; (3) 80 percent fun feed on pasture; and (4) 60 percent full feed on
pasture.
TABLE

S-S1I111l11ary of carcass data-Sl/.11I111erSof 1949, 1950; alld willters
experiments.

Level of
feeding
Full feed
indrylot .....
Full feed
on pasture ..
80% full
feed on
pasture ..__
...
60% full
feed on
pasture. ___
....

No.
of
pigs

Kill

wt.

Chilled
carcass
weight

Dressing

Percentage of
primal cuts1
L.W.s

C.W.3

Backfat
thickness
inches

Firmness

1950, 1951

Color
of
lean

Carcass
grade

100.'

lbs.'

%'

46

218.3

154.2

70.7

46.3

65.7

1.68

Hard-

Good

54

218.8

154.3

70.5

46.4

65.7

1.74

Hard-

Good

Choice
#1
Choice
#1+

Good

Choice
#1-.

Slightly
shady

Med.+

--- --- ---

---

57

219.4

152.

69.3

46.

66.3

1.57

Med.
hard+

56

216.9

148.8

68.5

46.1

67.2

1.48

Med.
hard

---

'For all pigs dressed packer styl~head
off, hams faced, leaf fat removed.
sL.W.-Percentage
of primal cuts-regular
ham, loin, belly. skinned shoulder-based
or kill weight.
3C.W.-Percentage
of primal cuts based on chilled carcass weight.

on live
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Summary and Conclusions
Considerable use can be made of good, high-quality pasture as
a substitute for concentrates in the rations of growing-fattening
hogs. Saving in feed consumed per 100 pounds of gain of 33, 70,
and 102 pounds over full feed in drylot resulted when pigs were fed
at 100, 80, and 60 percent full feed on pasture.
Savings of 8 to 26% in the amount of feed consumed per 100
pounds of gain at 100 down to 60% levels of feed intake on good
high-quality pasture were obtained.
Similar average daily, gains and feed requirements were observed on the different kinds of pastures within seasons. Of the
summer pastures, considering all levels of feed intake, ladino clover
was slightly superior to alfalfa and Louisiana white clover. Crimson clover and button clover were equally good as winter pastures
for swine.
Similar average daily gains were obtained on both summer and
winter pastures but slightly more economical utilization of feed was
obtained on winter pastures.
Average feed consumed per 100
pounds of gain for all levels of feeding on all summer pastures was
334 pounds, compared to 320 pounds for all winter pastures.
Pigs on full feed in drylot and on pasture yielded carcasses
with the same degree of fatness and quality as shown by thickness
of backfat, firmness, color of lean and carcass grade. Dressing
percent and percentage of primal cuts were also similar.
Carcasses of pigs fed at an 80% level of full feed on pasture
were acceptable in quality and may be more desirable than carcasses from full-fed pigs because of the very favorable lean to fat
ratio.
Leanest carcasses were produced by pigs fed at a 60% level of
full feed on pasture, but these carcasses were lacking somewhat in
quality as shown by a medium firmness and a slightly shady color.
Carcasses of pigs on an 80 % level of feed intake on pasture
were intermediate with respect to fatness between carcasses of
pigs from full-fed and 60% of full-fed lots.
Carcasses of pigs' fed at a level of 60% full feed on pasture
yielded the highest percentage of primal cuts and least backfat and
fat trim but were lacking somewhat in quality.
From the standpoint of overall carcass quality and merit, carcasses produced by feeding 80% of a full feed on pasture were apparently most desirable.
CARCASS VALUE INVESTIGATIONS
Knoxville

WITH PORK

This project is divided into two phases. The first phase deals
with the effect of various grades and length of pork carcasses
together with sex on the yield of sliced bacon. The second phase
studies further the effect of type and weight upon carcass grade
and value.
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In the first phase of this study, 364 pork carcasses were selected
on a rail basis in a packing house cooler and were representative of
the kinds of hogs produced in the East Tennessee area. These carcasses were graded according to the proposed standards set up by
the Production Marketing Administration of the U. S. Department
of Agriculture.
Of the 364 hog carcasses used, 45 percent graded
Choice No.1, 26 percent graded Choice No.2, 4 percent graded
Choice No. '3, and 25 percent graded Medium. The usual procedures
were used in cutting, trimming, curing a'nd smoking the green
bellies. Each side of bacon was sliced and graded into the various
grades of sliced bacon namely, No.1, No.2, No.3, and bacon ends.
In this study it was found that the medium grade carcasses yielded
51.33 percent of Number One grade of sliced bacon as compared
with 45.65 percent for Choice No.1, 40.36 percent for Choice No.2,
and 32.67 percent for Choice No.3. A monetary value was given
to the sliced bacon produced by the various carcass grades. The
sliced bacon from Medium grade carcasses had the highest monetary value per hundred pounds of green belly weight, while the
sliced bacon from Choice No.3 carcasses had the lowest. The mean
percent of waste and shrink was lowest from the bellies produced
from the Medium grade carcasses. The data show that sex has no
significant effect upon the yield of sliced bacon. Likewise there
seems to be no definite trend concerning the effect of length of carcass within the grades upon the yield of bacon.
In the second phase, 196 hogs were killed at the University
abattoir after the hogs had been given a standard shrink. The
following observations were made:
A high degree of correlation exists between measurements
taken and dressing percentage.
Longer hogs with a deeper chest
measurement have lowest dressing percentage.
As other studies have shown, rangier hogs have a higher permentage of their live weight in primal cuts than either intermediate
or chuffy hogs. However, this advantage seems to become less as
the live hog weight approaches 300 pounds.
Spareribs seem to be a wholesale cut where definite difference
can be shown between types, rangy having almost 40% more by
weight of a leaner kind than the chuffy.
Chuffy hogs have approximately 45% less of their kill weight
made up of viscera than rangy hogs.
Intermediate carcasses of this study have 30 % less fat than
chuffy types and 27% more fat than rangy hogs.
A STUDY OF THE EFFECTS OF HORMONES ON THE
GROWTH RATE, FEED UTILIZATION AND
CARCASS CHARACTERISTICS IN SWINE
Knoxville
The effects of a synthetic female sex-like hormone (an aqueous
preparation of macro-crystals of dienestrol) on the growth rate,
feed utilization and carcass characteristics of growing fattening
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pigs has been studied. Ninety feeder pigs (45 barrows and 45
gilts averaging 90.1 pounds) were used. Each treatment group
contained 5 barrows and 5 gilts. However, the sexes were handled
in separate lots.
The hormone was administered in a single subcutaneous injection to designated groups at the beginning of the study and to
others 28 days later. Six groups were kept on pasture and 3 in
drylot. All groups were self-fed a grain-protein supplement except
one which received only corn. The animals were slaughtered when
they reached 215 pounds to obtain carcass data. The relationship
of the following factors to rate of gain, feed consumption and carcass characteristics was studied:
1. Level of hormone treatment (0, 50, 100 or 200 mg. per
animal) .
2. Weight of pigs at time of treatment (approximately 90 vs
135 pounds).
3. Pasture vs dry lot feeding.
4. Corn and protein supplement vs corn alone (both on pasture) .
5. Sex differences.
The slaughter data included kill weight, carcass weight, dressing percentage (packer and shipper style), shrinkage, carcass
grade (new U.S.D.A. system) and weights of wholesale cuts.
The rate of gain and efficiency of feed utilization was not
influenced either by the level of hormone treatment or by the weight
of the pigs at the time of treatment. The results of the treatments
were similar whether the pigs were on pasture or in drylot. The
average daily gain of the pigs receiving only corn on pasture was
significantly less than for those receiving a balanced ration. However, the pounds of feed required per pound of gain were not
significantly greater than for the other groups. The response of
barrows and gilts to the hormone treatment did not differ significantly.
The average carcass grade for the corn-alone group was
choice No. 1 as compared to Choice No. 2 for all other groups.
While no objective tests were made, it was observed that the hormone-treated pigs appeared to yield carcasses which were slightly
softer after a 48-hour chilling period than did the untreated pigs.
SHEEP PRODUCTION
A. Replacement Ewes for Tennessee Flocks
B. Improvement of the Producing Ability of Sheep
This project was initiated at the Knoxville, Columbia and
Crossville Stations in the summer of 1951 with the following
objectives:
1. To compare the longevity and lifetime performance of ewes
from different sources which are available as replacements
for Tennessee flocks for spring lamb production.
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2. To investigate the effectiveness of performance and progeny
testing in improving the productivity of existing breeds of
sheep in such economic traits as prolificacy, per cent of lamb
crop raised, weaning weight of lambs, weaning type and
condition, yearling body weight and type, fleece weight and
quality and carcass characteristics.
At Columbia four groups of 50 ewes each were obtained and
placed on test. The following kinds of ewes are being studied at
this station:
A.
B.
C.
D.

Large early native ewe lambs.
Northwestern black-face yearling ewes.
Northwestern black-face ewe lambs.
California yearling ewes.

Groups A, B, and D were bred and will lamb in the winter of
1951. Group C will be grown out and bred as yearlings.
Four
Southdown and four Hampshire rams will be used and progeny
tested each year.
Three groups of 21 ewes each were obtained and placed on
test at the Crossville Station.
The three kinds of ewes being
studied are:
A. Northwestern yearling ewes.
B. Native yearling ewes.
C. California yearling ewes.
All three groups were bred and will lamb in the winter of 1951.
Two Hampshire rams and one Southdown ram will be progeny
tested each year.
Rams to be used at Crossville and Columbia will be selected
insofar as possible from rams performance tested at the Knoxville
Station. Nineteen Hampshire and five Southdown ram lambs from
the College flocks were placed on individual feeding tests in 1951.
The best type and highest performing individuals from these rams
will be progeny tested at Columbia and Crossville in 1952. Initial
weights and type and condition grades of the ewes placed on the
experiments at the two locations are given in Table 6.
TABLE

6--11Iil1'o/ weights, tyre and condition gl'odes of ewes.
Stations

Items compared
_________

.I_~A

A •. initial wt., lbs.....................
Av. initial type grade'..............
Av. initial condition grade2___

102
L Ch
G-

Columbia
B
C
121
G
M

'Choice, Good, Medium, Common, Inferior.
2Choice, Good, Medium, Fair, Thin.

Crossville
B

D

A

85

G+

86
G

M

M-

73
G

G-

111
G

M-

M

M-

118

C_
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A STUDY OF THE EFFECTS OF HORMONES ON THE GROWTH
RATE AND CARCASS CHARACTERISTICS OF
SUCKLING LAMBS
Knoxville
Twenty-six suckling lambs, 18 wethers and 8 ewes, were divided
into two comparable groups (Group 1, control; and Group 2, treated)
on the basis of sex and weight. Each lamb in Group 2 received a
subcutaneous implant of one 12-mg. pellet of stilbestrol. Alllambs
remained with their dams on pasture and were weighed at 14-day
intervals during the study.
The average initial weights for the coritrol and treated groups
were 40 and 40.1 pounds, respectively.
Seventy days after treatment the average weights were 73.5 and 77.0 pounds for an average
daily gain of 0.48 and 0.53 pounds, respectively.
The differences
are not statistically significant.
Representative animals in each group were slaughtered to obtain information on carcass characteristics.
The only major difference observed in the carcasses of the two groups was in the appearance of the dressed carcasses. Due to the fact that it was practically
impossible to "fist off" the pelt of the treated lambs they had to be
skinned out.
JACK AND MULE BREEDING
Knoxville and Columbia
During the past year most of the work has been devoted to
sperm physiology studies especially those to determine the most
satisfactory type of dilutor for prolonging the fertilizing ability of
jack sperm. A limited number of mares were inseminated.
Fresh jack semen diluted with the egg-yolk-glucose dilutor
(one part of egg yolk to four parts of five percent glucose solution in
a one-to-one ratio with semen) to which was added three or five
mg. of pyridoxine showed a highly significant higher level of sperm
motility at the end of 96 hours of storage than did semen diluted
with egg-yolk-glucose dilutor containing no added pyridoxine. Varying levels of ascorbic acid, niacin, riboflavin, or thiamine showed
no significant beneficial effect on sperm motility at the end of 96
hours of storage when compared with the basic egg-yolk-glucose
dilutor. However, there was some indication of beneficial effects
during shorter periods of storage.
During the 1950 breeding season, of 11 mares inseminated within three hours after the collection of the semen, three produced foals
in 1951, four failed to foal, and no information on the remaining
four was obtained.
Of 12 mares inseminated with 24-hour-old
semen, five foaled, five failed to foal, and no information on the remaining two was obtained.
During the 1951 breeding season, six mares were inseminated
with fresh semen, six with 24-hour-old semen, two with 48-hour-old
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Foaling results

are not

GROWING AND FATTENING CATTLE WITH MAXIMUM
USE OF WINTER AND SUMMER PASTURE
Jackson
At the West Tennessee Experiment Station steers and heifers
were used in the following lots:
Part I.-Heavy

calves for spring slaughter

Lot 1-Winter pasture, hay and 5 lbs. concentrate.
Lot 2-Silage and 5 lbs. concentrate.
Lot 3-Hay and 5 lbs. concentrate.
Part n.-Medium

weight calves for stockers.

Lot 4-Winter
pasture, hay, 2.5 lbs. concentrate and barn at
night.
Lot 5-Winter pasture, hay and barn at night.
Lot 6-Winter
pasture, hay, 2.5 lbs. concentrate and outside
all the time.
Lot 7-Silage and 2.5 lbs. concentrate.
Lot 8-Hay and 2.5 lbs. concentrate.
Lot 9-Silage and 5 lbs. concentrate.
Lot 10-Hay and 5 lbs. concentrate.
Lots 1, 2, and 3 gained 1.42, 1.46, and 1.27 pounds per day.
They had a net return exclusive of pasture cost of $47, $28 and $14
per head. This was an advantage of $19 per head for winter pasture
over silage, and $23 per head over hay. Silage returned $14 per
head more than hay. Carcasses graded High Commercial for Lots
1 and 2 and Commercial for Lot 3.
Lots 4 through 10 gained .55, .35, .75, 1.03, .89, 1.23 and 1.09
pounds per day respectively. Lot 9 would have required the lowest
necessary selling price to break even, $25.57 per cwt. These cattle
were carried on in summer tests.
In both Part I and Part n silage lots outgained hay lots .2
of a pound daily. Pasture conditions at this station also were poor.
GROWING AND FATTENING CATTLE WITH MAXIMUM
USE OF WINTER AND SUMMER PASTURE
Jackson
Wintering Phase-Due to a very severe winter, the winter pasture furnished feed and grazing conditions for only 62 days out of
111, and the gains on the lots having pasture were from 75 to 56
percent under those of the previous year. Gains on the dry-fed
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lots were somewhat under 1950, but all lots were wintered profitably
had they been sold on their appraised values as stockers at the end
of the winter period.
Summer Phase-With
one exception the steers gained more
than the heifers, in some instances as much as 25 percent. The
gains generally were not as great as for the previous year. Feeding
grain heavily the last part of the grazing season (Lot 13) produced
some more gain than feeding a similar amount but less per day
for the entire season (Lot 12). Neither the steers nor heifers in
Lots 12 and 13 produced very satisfactory carcasses and were sold
at a loss, varying from $0.34 to $24.00. The steers showed considerably more loss than the heifers. The heifers were marketed
.28 days earlier than the steers and were appraised about $4.00
higher.
Lot 15 sold October 17 and fed 10 pounds of grain the last 56
days, .made the best financial showing of any of the lots, making
$11.51 profit over initial and feed cost, while those in lot 14, having
no grain during the grazing season, showed a profit of only $0.79.
The various treatments of the cattle used this year failed to
produce satisfactory slaughter cattle.
A much better financial
showing would have been made had they been sold as stockers.
METHODS OF PRODUCING HEAVY SLAUGHTER CALVES
AND SHORT YEARLINGS INVOLVING WINTER PASTURES
Columbia
The project at this station was continued as last year with
5 lots of steers and heifers.
Lot I-Winter
pasture and hay.
Lot 2-Winter pasture, hay and 2.5 Ibs. concentrate.
Lot 3-Winter pasture, hay and 5 Ibs. concentrate.
Lot 4-Silage, 2 Ibs. hay, 2.5 Ibs. concentrate.
Lot 5-Silage, 2 Ibs. hay, 5 Ibs. concentrate.
Pastures were grazed all winter in this test as contrasted to
last year when low, wet ground did not permit. As at the other
Stations, there was a shortage of pasture due to the cold winter.
Average daily gains were 1.36, 1.60, 1.46, 1.73 and 1.72 pounds
per day respectively. Net returns were $68, $77, $66, $87 and $78
per head respectively. The silage was very good and for the second
year at this Station winter pasture showed no advantage over dry
lot. Carcass grades were from High Commercial in Lot 1 to Choice
in Lots 4 and 5.
Two sources of calves, one from the Middle Tennessee Experiment Station and the other purchased, resulted in 61 pounds and
$38 per head more for the Station calves. This shows the importance of using calves with ability to make good gains in a program
of this type.

....

.
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McFALL GRAZING PROJECT
Columbia
This projejct involving the year around grazing of a bluegrass,
white and hop clover pasture, was concluded this year with the production and finishing of the 16th lot of two-year-old grass steers.
These cattle subsisted entirely from a boundary of grass-grazing in
the summer and wintering on the pasture supplemented with hay
made from the pasture.
This lot of cattle started as calves at
heavier weights (550 pounds) than usual, had a very favorable
winter and grazing season the first year and somewhat better food
conditions the second year due to the rate of stocking of the pasture.
The life gain of these steers averaged 718.5 pounds or 21 pounds
more than the next highest gaining lot, that of 1942.
The average initial feeder grade was High Good plus, the final
slaughter grade was High Good minus and the carcass grade was
Choice, all carcasses making this grade by the Federal graders.
The average dressing percentage was 59.8 percent on the seIling
weight and chilled carcass weight basis.
These cattle out-gained and attained a higher degree of finish
. than any other lot of grass cattle produced to date at any of the
Tennessee Stations.
They gave a remarkable demonstration of
what good cattle will do on grass and hay alone.
A COMPARISON OF A GRADED-UP FLOCK WITH A
CROSS-BRED FLOCK FOR THE PRODUCTION OF
EWES AND SPRING LAMBS
Greeneville
Second generation flocks are in the process of production:
(1) by successive matings of Hampshire rams on native Plateau
ewes and (2) matings of Dorset rams on the same foundation ewes.
In 1950~51 there were only 19 second generation ewes, six of
No. 1 flock and 13 of No. 2 flock, for comparison. These flocks
weaned a 38.4 and 50 percent lamb crop respectively. The returns
from wool and lambs per ewe lamb starting the year were $18.06
and $17.53 respectively. These returns, plus $12.00 in increase in
inventory value on August 1 made a return of $30.34 for the ewe
lambs which was slightly higher than the returns from yearlings.
This indicates that it is economically practicable to keep all ewe
lambs produced for flock building purposes.
The gross returns per ewe bred from the first generation flocks
for the three year olds were $50.45 and $27.87; and for the twoyear-olds, $27.90 and $30.27 for the respective flocks. The percentage of lambs raised varied more with the individual rams used
than with the breeding of the two flocks.
This project has not advanced far enough to draw any definite
conclusions, except that the lambs sired by Hampshire rams have
consistently gair.ed faster than those sired by the Dorset rams.
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These gains are also carried into the mature stage resulting in
heavier·ewes at maturity. Differences in prolificacy, milking quality
and weight and value of lambs raised per ewe are awaited with
interest.
FINISHING HEIFER CALVES ON WINTER PASTURE
FOR THE LATE SPRING MARKET
Greeneville
Four lots of heifer calves were used at this station in winter
pasture investigations:
Lot I-Winter
pasture and hay.
Lot 2-Winter pasture, hay and 5 lbs ..concentrate.
Lot 3-Permanent
pasture, hay and 5 lbs. concentrate.
Lot 4-Silage, 2 lbs ..hay and 5 lbs. concentrate.
The winter was very cold and resulted in a shortage of pasture
for the cattle. Average daily gains (lbs. per day) were: Lot 1l.09; Lot 2-1.41; Lot 3-1.39; and Lot 4-1.37.
Net returns exclusive of pasture cost were $83, $88, $85, and
$68 per head respectively. Lot 2 had a return of $20 per head for
winter pasture over dry lot.
.
The cattle were sold a month later this year and more margin
was realized than last year. Carcass grades were from LG in Lot 1
to LC+ in Lot 4 and were very well received by the packers.
A COMPARISON OF EARLY AND LATE CALVES FROM
GRADE HEREFORD COWS BY HEREFORD AND
ANGUS BULLS
Greeneville
In the fourth crop of calves produced, the calves dropped in
March and April gained faster from birth to weaning than those
dropped in January and February.
The average daily gains and
weaned weights on November 1 were 1.720 and 1.618 pounds and 462
and 531 pounds respectively.
The appraised values per head at
weaning time were $156.81 and $182.10 respectively. The feeder
and slaughter grades for the two lots were practically the sameHigh Good.
The annual feed cost per early-calving cow was $95.20 and for
the late-calving cows $88.73; and the feed costs per calf raised
were $105.55 and $93.45 respectively. The early calves returned
$76.55 a d the late calves $63.36 over the feed cost. Under these
conditions the early calves were $13.19 more profitable than the
late calves.
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A COMPARISON OF TWO-YEAR-OLDS AND YEARLINGS
FINISHED ON GRASS AND GRASS SUPPLEMENTED
WITH GRAIN
Greeneville
Two-year-olds and yearlings are run together on a bluegrass,
white and hop clover pasture without supplement until July 25,
when one-half of each age group receives a near-full feed of grain
for 56 days and the others go through on grass only. At the end
of this period, about September 15, the two-year-olds are sold and
the yearlings are put in the barn for a finishing period of 56 days on
grain and legume hay.
Results on Two-Year-Olds-Feeding
grain the last 56 days produced 52 pounds more gain for the entire period of 140 days than
was produced on the lot receiving no grain. The grain fed cattle,
although showing little difference in dressing percentage and carcass grade, were appraised $1.00 per cwt. higher than the no grain
lot and returned $10.91 more profit over feed.
Results of Yearlings-The
yearlings gained 17. pounds less
during the winter, but 36 pounds more during the summer up to
September 12th than the two-year-olds. Feeding grain the last 56
days on grass was responsible for only 31 pounds more gain than
was made by the steers receiving no grain. Finishing the yearlings
in the barn for 56 days made very satisfactory slaughter cattle,
High Good plus to Low Choice, and with a dressing percentage of 58
percent on a chilled carcass weight basis.
.
The yearlings were $35.00 per head more profitable, under the
conditions of this experiment than the two-year-olds. This was
due to somewhat more gain, a $4.00 lower feed cost per cwt. and
a $1.45 higher appraised value per cwt.
Wintering both ages outside on orchard grass pasture had a
greater influence on returns than grain feeding as compared to
wintering in the barn on silage and hay.

CHEMISTRY
SOILS, EFFLUENTS, FERTILIZERS
The Decomposition of Calcium and Magnesium Carbonates Under
Field Conditions, Including Leaching Investigations
Considerable progress has been made in analyses of the 44
soil samples and the upper and lower zones of 22 underlain subsoils
that were collected after 35-year exposure to rain water leaching
in outdoor lysimeters. In the soils that reecived the lowest rate of
lime incorporations, (28.6 milli-equivalent) there was virtually no
carbonate residues from the oxide and carbonate of magnesium and
between 1 and 2 m.e. per 100 grams of soil, into which the calcic
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materials and dolomite had been incorporated.
Of the 114 m.e.
incorporations, the hydroxy, or "basic", MgCOa showed a carbonate
residue of 4 m.e., against residues of 70 m.e., from the precipitated
CaCOa, 65 m.e. from the dolomite; 59 m.e. from the magnesite.
The carbonate residues in the soils that received the heaviest rate
of incorporation, namely 357 m.e. per 100 g., were: 40 m.e. from
the hydroxy MgCOa, 264 m.e. from the magnesite, 237 m.e. from
CaCOa, 252 m.e. from the limestone, and 247 m.e. from the dolomite, per 100 g. of the respectively treated soil. Corrections will
need be applied for carbonat'e residues from the heavy and intermediate rates of incorporations, because of the mechanical dilutions
that those residues bring to the analytical samples.
The differences between each input and its corrected carbonate
content register the carbonate decomposition for the Ca and Mg
materials in the soil. Because of the near-complete carbonate
decomposition of all of the materials that had .been incorporated at
the rate of 8 tons of CaO equivalence per 2,000,000 pounds of soil,
differences in the reactivities of specific materials can not be detected after 35 years. The carbonate decompositions resultant
from the 32-ton CaO-equivalent incorporation were:
Hydroxy
MgCOa---------------110 m.e., practically
Magnesite____________________________
53 m.e.,

complete;

CaCOa---------------------------------43 m.e.,
Limestone__________________________ 33 m.e.,
Dolomite
55 m.e.,

The carbonate decomposition from the 100-ton incorporations
showed appreciable increases over those fro mthe 32-ton inputs
The decomposition of the hydroxy MgCOa was 325 m.e., or 90 percent of the input. The manner in which these large quantities of
Ca, and particularly those of Mg, are fixed in the soil, their replaceability or non-replaceability by neutral salts, and effects upon the
exchange capacity of the original soil will be the subjects for subsequent analysis and study.
The Conservation of Economic Additions of Liming Materials
Time was not available to tabulate and write the effects that
the various limings exerted upon the retention of potassium applied
as K2S04 annually in the four years that followed the 20 years upon
which report was made. The lysimeter phase of the experiment
has been terminated.
Comparison of Phosphates-Availabilities
of Ammonium Phosphate
in a Neutral Soil and Calcium Phosphate in an Acidic Soil
Bulk samples of the acidic Hartsells soil that received incorporation of phosphoric acid, monocalcium, dicalcium, and tricalcium
phosphates and companion samples of the Dewey soil that received
monoammonium and diamonnium phosphates and phosphoric acid,
have been kept for pot experiments to determine the phosphate
availabilities of the various residual phosphates.
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of Limestone, Dolomite, and Slag of Equal
Particle Size

The leachings of Ca + Mg from incorporations of marble, dolomite, and slag, and from the control soils, were somewhat less in
the second year of the lysimeter experiment.
The mean of the
leaching volumes was about 15 per cent less in the second year, but
this does not in itself account for the decrease in outgo of the
various nutrient elements. The outgo of Ca + Mg from the control
in the first year was 400 pounds GaC03-equivalent against 300
pounds in the second year.
The decrease in outgo of Ca. + Mg from the 5000-pound incorporations of marble varied, according to particle size, from 677 to
539 pounds for the 18-20 mesh separate, from 873 to 532 for the
35-40 mesh separate, and from 948 to 491 for the 60-70 mesh
separate.
Leachings of Ca + Mg from the 18-20 mesh and 35-40
mesh dolomite separates were virtually duplicated in the second
year, but the 60-70 dolomite outgo dropped from 863 to 572 pounds.
In the strongly acidic Hartsells soil, the coarser grades of marble
(35-40-mesh and 18-20-mesh) appeared capable of supplying nutrient Ca without appreciable attendant losses of Ca to the ground
water, whereas that relationship does not hold for the 60-70-mesh
marble.
After two years those soils that received 5000-pound incorporations of marble, had a pH common of 5.7, against pH 4.7 for the
control soil. The pH common to the dolomited soils was 0.2 lower
than the pH common to the limestoned soils, and the pH values for
the slagged soils were similar to those registered by the dolomited
soils.
In this experiment the different liming materials induced wide
variations in the ratios of Ca to Mg in the leachings. The Ca :Mg
ratios were 3:1 in the leachings from the control against a ratio
of 10:1 for the marbled and slagged soils and a ratio of 0.7:1 for the
dolomited soils.
Because the 5000-pound incorporation of marble of 35-40-mesh
and 60-70-mesh were decomposed completely in one year, the experiment was repeated as to soil, but the rate for the incorporations
of marble, dolomite, and slag was raised to that of 10,000-pound
CaC03-equivalance.
Although the increase in rate of incorporation
will register lower percentage decompositions, it is expected that
there will be greater differences in the extent to which the different
separates affect outgo of Ca and Mg.
Supplementary work on the differences in the rapidity of reaction of limestone and dolomite of varying particle sizes in soils was
carried out in the laboratory under controlled conditions of temperature and of moisture contents.
Within the various degrees of wetness, the moisture conditions
were found to be potent factors in the progress of carbonate-soil
reaction.
Under optimal moisture conditions of 30°C., a 2-week
contact period proved sufficient to establish the relative reactivity
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of any unknown liming material as compared with standard CaCOg
of definite fineness, and the pH values were then in accord with
those from the determined CaCOa reaction in the same soil. There
were no accumulations of nitrates in the 2-week incubations.
The extents to which the carbonate-soil reactions occurred in
the brief periods in the laboratory will be integrated with the interval required to effect a comparable degree of CaCOa-soil reaction
under outdoor conditions.
Nutrient Value of Certain Magnesic Minerals as Indicated
by Composition of Lysimeter Leachates
The 4-year lysimeter experiment on the nutrient value of certain magnesic minerals was terminated June, 1951. The analyses
of the leachates of the fourth year have not been completed because
of lack of chemical personnel. It is not expected however, that the
trend already indicated will be altered materially by the additional
data. After three years, the pounds per acre leachings of MgO from
the 1000-pound incorporations of MgO in the several 100-200 mesh
separates, after respective corrections for the untreated soils, were:
Hartsells

Serpentine
Olivine
Magnesite
Dolomite
MgSO.j
.

. . .
__
. __ __
._._

._. _
._.__
.
. .
_
.
.
_
..
. . .._._
.._.__
.._._
.._.. .._

Claiborne

9

nil

29
156
378
824

13
153
300
555

The single incorporation of 4000 pounds of limestone repressed
greatly the MgO outgo from the magnesite, and caused decreases
of 1/3 in the outgo from the dolomite and 1/4 from the MgSO.j.
The above lysimeter results indicate that incorporations of serpentine and olivine of 100-mesh would not serve adequately as
sources of nutrient Mg on either acidic or partially neutralized soils,
whereas some nutrient Mg can be expected from incorporations of
100-mesh magnesite on acidic soils. In the 3-year period, the
outgo of MgO from 100-mesh dolomite was about half of the outgo
from MgSO.j. The greatest difference in Mg outgo between these
two materials occurred in the first year, when the MgS04 incorporation yielded fifty percent of its 3-year total against a yield of fifteen
percent of the Mg of the dolomite input. In the second and third
years the MgS04 and the dolomite caused net increases of 90 pounds
of water-soluble MgO per acre per annum.
Upon termination of this lysimeter experiment in June, 1950,
the facilities were allocated to the U.T.-A.E.C. project on leachability of Radioactive CaCOg
Lysimeter Phase Study of Magnesium Deficiencies
in Crops on Four Tennessee Soils
The soils selected for this study were Hartsells sandy loam
from Crossville, pH 4.9; Calhoun silt loam from Jackson, pH 6.4;
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Dixon silt loam from Springfield, pH 4.9; and Sango silt loam from
Fayetteville, pH 7.7.
The Calhoun soil contained 11.0 m.e. of exchangeable Ca, 2.5
m.e. of exchangeable Mg, and 3.2 m.e. CaCOa. The exchangeable
value for the Sango soil were 7.0 m.e. of Ca, 3.3 m.e. of Mg and 3.5
m.e. of CaCOa. The Hartsells soil contained 1.2 m.e. of Ca and .4
m.e. of Mg. in exchangeable form. The Dixon soil contained 3.9 m.e.
of Ca and 0.54 m.e. of Mg in exchangeable form. The magnesic
. materials, MgO, MgS04, and the double salt, "sulfomag," were incorporated at the rates of 50, 100, and 150 pounds of MgO, and exposure to leaching was begun September 9, 1950.
The filters of the Hartsells and the Dixon soils became clogged
and their leachings were so erratic that the first year's results on
outgo of Mg are not rated as being truly indicative. The leachings
from the Calhoun and the Sango soils were normal, however, and
the resu ts for the first year are presented. The untreated Calhoun
soil yielded thirty-nine pounds of MgO per acre, against respective
leachings of 49, 59, and 89 pounds from the 50-, 100-, and 150-pound
MgO incorporations. The untreated Sango yielded twenty pounds
and respective leachings of 41 and 40 pounds from the 100- and
150-pound incorporations.
After correction, the sman leachings of
MgO from its incorporations were not proportionate to rate of
addition, in either of the soils. Upon like correction, the leachings
from the MgS04 and the "sulfomag" incorporations, are fairly
proportionate, as being about a third of each incorporation.
The MgS04 and the double salts caused increase outgo of Ca
from the Calhoun and Sango soils. Although the Sango soil yielded
a 120-pound increase in the outgo of potassium from the double salt,
the Calhoun soil yielded no increase in the outgo of K from the
double salt, arid thus registered total absorption of the input of K.
The clogged filters were corrected and the soils returned to
their respective tanks, and the experiment is being continued for
another year.
Fluoride Contamination of Ground Waters from Incorporations
of Various Fluorides
The objective of this experiment was to ascertain the "leachabilities" of fluorine from incorporations of the relatively soluble
KF and the less soluble CaF2, and to correlate the leachabilities of
those simple compounds with the leachability of the fluoride complex that occurs in the quenched calcium silicate: slag from the
phosphate reduction furnaces.
When the experiment was started in 1948, the fluorides were
incorporated at the rate of 200 pounds of F on Hartsells and Clarksville soils. After two years, the 200-pound incorporations of fluorine
were repeated.
The third year outgo of fluoride in the leachings were 7.2 and
7.0 pounds from the KF in the Hartsells and Clarksville soils,
respectively; 11.1 and 16.7 pounds from the CaF2 and 7.8 and 48.0
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pounds from the slag. These fluoride losses are somewhat larger
than in the previous year, and reflect the effects of the repetitive
incorporations.
The results show that outgo of fluorine from the incorporations
of CaF2 was considerably and invariably higher than the outgo of
fluorine from the KF, on both the Hartsells and the Clarksville soils,
and was the highest for the Hartsells soils. The slag showed the
highest outgo of F only on the Clarksville soil. The effect of limestone varied according to the rate of liming of the particular soil and
with the type of the additive fluoride. The light liming rate repressed the outgo of F from KF in the Hartsells soil, whereas the
heavy liming showed no such repression, while repressing the outgo of F from CaF2. In contrast, the light liming exerted no effect
upon the outgo of F from KF incorporations of KF, in the Clarksville soil, whereas the heavy liming more than doubled the outgo
of F from the same source. The heavy liming of the Clarksville
soil exerted a decided repression on the outgo of F from CaF2. The
effects induced by the fused wollastonite, used in parallel with the
limestone, were invariably identical with the effects induced by
the limestone. The experiment is being continued without further
addition of the fluorides.
Comparison of Fluoride Leachabilities from Five Incorporated
Fluorides With and Without Cropping (Effluent-Lysimeter
phase)
The study on the rain water leaching of fluorine from incorporations of cryolite, MgF2, NaF, NaSiF6 and rock phosphate was continued by means of 300-pound placements of soils, cropped and uncropped, in 1I10,000-acre lysimeters. In June, 1950, a third addition
of the fluoric materials was incorporated into the upper zone,
bringing the total fluorine additions to 1,800 pounds per acre. In
May, 1951, the two zones of each soil were mixed, but this operation
does not affect the results covered in the present report.
Again, the Hartsells demonstrated high fixing power for the
fluorine of the applied fluorides. The leachings of fluorine from the
repetitive inputs of cryolite, MgF2, NaF, and Na2SiF6 were similar
to the five-pound mean for the outgo of previous year, and of fluorine
outgo from the uncropped soils was identical with that from the corresponding cropped soils. The single exception is the outgo of 135
pounds of fluorine from the NaF on the fallow lysimeter and only
54-pound average from that fluoride on the cropped soils.
The repetitive inputs caused increases in the outgo of fluorine
from the fluoric materials in the Clarksville soil. Comparable
leachings of about thirty pounds of F passed from the cryolite,
MgF2, and NaF, against the 20-pound outgo in the preceding year.
The outgo of fluorine from the NaSiFG this year was ten to twenty·
pounds greater. In the past season, the NaF showed the greatest
outgo, but again the fluoride outgo was not altered by the growth
of crops. The outgo of fluorine from the rock phosphate-rich soils
from Columbia, Tennessee, and from Kentucky amounted to a
fraction of a pound per acre per annum.
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To obtain an approximate value as pounds of fluorine per acre,
the p.p.m. F occurrences in the leachings should be multiplied by
0.7.
The Leachability of Fluoride from Hydrofluoric Acid
Incorporations in Soils (Effluent-Supplementary)
In this lysimeter experiment hydrofluoric acid was applied to
Hartsells, Clarksville, Maury, and Baxter soils at rates of 200
pounds and 800 pounds of fluorine per acre in November 1950. In
one series the HF solution was applied to surface only, and to the
full depth of the soil in a parallel series.
First year leachings reveal characteristic differences in the
fluorine retentions by the four soils. The Maury soil retained all
the fluorine that was applied on the surface at 200-pound and 800pound rates, and that soil yielded only six pounds of fluorine per
acre per annum to the leachings from the 800-pound full-depth incorporations.
The Hartsells soil exhibited like retentive capacity
for the fluorine of all additions other than the 800-pound full-depth
input, the year's leachings from which showed a mean occurrence
of 14 p.p.m. of fluorine and outgo of 79 pounds per acre. The Baxter
soil yielded only a meager outgo of fluorine from the 200-pound
input, but yielded 48-pound and 73-pound outgo from the 800-pound
additions to surface and in full depth, res{>ectively. The Clarksville
also showed only a slight increase in outgo of fluorine from the
200-pound input, whereas the 800-pound additions induced respective increases of 126 pounds and 140 pounds from the surface and
full-depth additions. Proximation of p.p.m. F in the leachings is
obtained when the pounds per acre values are factored by 16.
Improvements in the Procedure for the Colorimetric Determination
of Fluorine in Lysimeter Leachings and in Rain Waters
The reactions between the fluoride ion and a zirconium-alizarin
lake has been found to afford rapid and accurate procedures for the
determination of the fluorine ion in clear and colorless solutions,
including lysimeter leachings. At times, however, lysimeter leachings carry suspensions of very fine clay that is not removed by
means of conventional methods of filtration, and frequently the
solutions are colored by peptized material, organic and inorganic,
and especially by the Na-ion or some source of alkalinity. To utilize the rapid colorimetric procedure in the analyes of lysimeter
leachates, it became necessary to devise chemical treatment that
would coagulate the fine clay suspension and the_organic mater into
easily filterable precipitates without effect upon the fluorine content
of the leachates. Attempts to dehydrate the clay and to destroy the
organic matter by means of hydrogen peroxide treatments were
unsuccessful, producing low resuls.
Through further experimentation, it was found that shaking
the turbid waters with mixtures of carbon black and CaS04' or
carbon black and Ca (NOs) 2, produced an easily filterable suspension
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which, upon filtration, gave a perfectly clear and colorless filtrate.
Charges of 0.2 gm. (measurable) of the activated carbon black,
and the same of CaS04 . 2H20, are added per 200 m!. of the aqueous
solution under analysis. The minimum required for Ca (NOa) 2 was
five drops of a stock solution (100 g. Ca(NOa) 2 : 4H20, in 100 m!.
solution) per 200 m!. of water. The Ca(NOah is preferable because
its Ca-ions function immediately upon mixing with suspension,
whereas the CaS04 requires at least 30 minutes of intermittent
agitation to obtain an effective concentration of Ca-ions. However,
in case the clear filtrate is to be analyzed for NOa as well as for
fluorine, it is obvious that the sulfate should be used to supply the
Ca-ions for the coagulation of the clay suspension.
The procedure has afforded excellent results when checked
against standard solutions of F, and also against values obtained
through distillation procedure on turbid leachings. Solutions carrying as high as 20 p.p.m of F were not affected by the above outlin.ed
treatment. This inovation and additional improvements in manipulation have made possible the halving of the time required by the
regular Sanchis procedure.
Behavior and Fate of Radioactive Calcium after its Incorporation
in the Soil (D.T. - A.E.C.)
The experiment upon the behavior of incorporations of radioactive calcium silicate slag on the highly acidic Hartsells fine sandy
loam and in the slightly acidic Claiborne silt loam was completed
November 28, 1951. Seven collections of leachings were made between December 18, 1950, and November 28, 1951. All collections
were analysed for total and radiocalcium at the Oak Ridge laboratory. Water samples were saved for the analysis of the fluorine
content-these
are stored at Oak Ridge and were brought to Knoxville for analysis after decrease in radioactivity to limits of safe
handling.
A third phase of this experiment is being set up through the
use of radiocalcium carbonate whose activity is higher than that of
carbonate that was used previously. The inputs will be replicated
to obtain a measure of precision of results.
The Behavior of Potassium Metaphosphate in the Soil
The lysimeter phase of this project was terminated after 8
years. The salient features of leachate results were discussed in
last year's report and were presented in a paper for publication in
Soil Science. The soil samples have been preserved for determinations of replaceable potassium content when personnel becomes
available.
Effects of Atmospheric Effluents upon Plant and Animal Life
at Two Locales
These investigations have been expanded to correlate soil
conditions and meteorlogical factors as possible causes for fluoride
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contamination in forage. Collections and analyses of samples of
soil, vegetation, and waters have been continued as has collaboration on animal metabolism experiments.
Collection and Analysis of Field Samples: Samples of vegetation-1581
from Middle Tennessee, and 1312 from Blount and
Knox Counties-were
collected for analysis as to fluorine content.
Based on means for fluorine content in 1949 and 1950 samples
collected, the results from Maury County samples showed a trend
to higher incidence in the vegetative samples in 1950. A similar
comparison of the fluorine values obtained in Blount County likewise showed no consistent decrease from 1949. The findings in
this area indicate a less extensive spread of the effluent from the
probable source than in the Maury area, and that distant contamination is greatest in the northeasterly direction.
As supplementary to the regular survey in the Middle Tennessee area, 76 soils and 76 samples of vegetation therefrom were collected at monthly intervals at 12 points near Franklin and Gallatin
and analyzed in collaboration with the Monsanto Chemical Company.
In general, the results from the two laboratories showed excellent
agreement, in showing that the relation between fluorine present
in the soil and in the crop grown was not consistent. For example,
a soil from near Franklin contained over 16,000 p.p.m. F, but the
crop grown on it contained only 13 p.p.m. of fluorine; whereas a
crop harvested from a soil of only 1,000 p.p.m. F content contained
some 50 p.p.m. F.
Plant Uptake of Fluorine in Soils: Additional analyses were
made of crops grown on the several soils that had been transplanted
to other locations into rims and there cropped. The most pertinent
comparison was the 26 p.p.m. content of fluorine in vegetation grown
on the Maury silt loam (which contained 350 p.p.m. F) at the
Middle Tennessee Station, in contrast to fluorine contents of 9
p.p.m. and 8 p.p.m. for vegetation grown on that soil at Knoxville
and Crossville, respectively.
Crops grown at Knoxville on the
transported Kentucky Maury silt loam (which contained 1,300
p.p.m. of fluorine) showed 10 p.p.m. F content, against values of
7 p.p.m. F for crops grown on that soil in places near Lexington.
Fluorine contents of crops grown at Columbia, Tennessee on transported Clarksville, Hartsells, Hermitage, and Talbot soils were likewise higher than the fluorine content of similar crops on those soils
at their origins.
The possible effect of soil fluorine on the fluorine content
of crops was studied further by means of greenhouse and plot tests
on 10 acidic soils (pH 5.1- 5.8) representing five types from regions
where fluorosis in livestock had been reported. The fluorine contents of crops of rye grass and of millet grown in the greenhouse
at Knoxville were always less than such contents in similar crops
grown on field plots at the native locations of the soils. This was
true for the soils of meager percentage for fluorine content, and the
differences were as much as 84 p.p.m.
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Atmospheric Occurrences of Fluorine as Measured through Collections of Rainwaters and Exposures of Spanish Moss: Analyses
of periodic collections of rainwater made at 6 points in Tennessee
for 1948-1949-1950 were summarized. They demonstrated that the
concentrations of fluorine in rainwaters and the per acre washdown were enhanced at points near the operations that produce
aluminum and phosphorus.
TABLE

7-Sltmmarization

Location of
Collections

Knoxville
_._
.._
Blount Go. Farm
Crossville
__
Springfieid
Columbia, Office.
Columbia, plot

of the fhlOrine' washdown and concentration ranges in the
rainwaters of 1948, 1949, and 1950

Pounds

.
.
_.
.
.

Flourine,
Precipitated

1948

1949

1950

1.986
2.130
0.624
0.163'
2.681
2.491

1.741

1.476
1.295
0.231

2.530
0.311
0.085"
2.284
1.950

e Fluorine
p.p.ro. Range of Concentration
p.p.m.e in Rainwater

per Acre

1.012d
0.615d

1948
.02
.05
.00
.03
.10
.06

to
to
to
to
to
to

1.23
0.72
0.26
0.14
1.23
1.40

1949

1950

.010 to. 790
.013 to .780
.014 to .069
.061 to .152"
.058 to .910
.053 to .950

.010 to .560
.020 to .620
.010 to 120
.110 to 1.03d
.080 to .36d

"Second and third quarters only.
"Second quarter only.
eNot collected.
dLast three quarters.
epounds per million pounds of rainwater.

Successive analyses of exposures of the epiphyte, Spanish moss,
showed that the charges exposed in proximity to manufacturing
operations registered decidedly increased fluorine content. The exposures at various locations in Blount County showed fluorine contents in range between 48 p.p.m. to 1760 p.p.m. against initial content of 27 p.p.m. In Maury County, the moss after exposures registered fluorine content of from 67 p.p.m. to 624 p.p.m., against the
original content of 22 p.p.m. These values were in complete correlation with previous data obtained in Blount and Maury Counties
through repeated analyses of vegetation samples collected at those
points.
Effect of Soil Splash on the Fluorine Content of Vegetation:
Plots of established alfalfa were segregated by wood frames in
fields at the old Middle Tennessee Experiment Station and at the
new Haynes Station. One section of each plot was covered with
pure silica sand to a depth of one to two inches and the other left
undisturbed. The alfalfa was sampled at that time and periodically
thereafter.
Preliminary results obtained from this experiment indicate uniformity in fluorine content of the samples from the plots
that were sanded to prevent soil splash, and those not sanded.
This approach is being expanded by means of a comprehensive
set-up at Columbia and at Knoxville, in collaboration with the
Monsanto Chemical Co. Three Columbia soils, characterized by
high, medium, and low content of fluorine were transplanted to
replicated frames at the two locations and there seeded to obtain
crops for future analyses of fluorine content.
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In comparisons to determine the possible effect of soil splash
upon fluorine content of the crop in relation to atmospheric contamination on the growing crop, a series of pots of identical soil
was planted to rye grass and grown for about six weeks (6-8
inches in height) in the greenhouse. Four pots then were transported to Columbia and other pots were left outside the greenhouse.
Samples then were collected and additional samples were composited from four pots at each location, after each 14-day period
for eight weeks. The initial fluorine content was 16 p.p.m., whereas
the samples collected successively' at Columbia showed fluorine
contents of 45, 49, 39, and 60 p.p.m., corresponding samples from the
pots remaining at the greenhouse showed fluorine contents of 15,
16, 11, and 11 p.p.m. The ryegrass was allowed to grow for second
cutting, composited samples of which showed a fluorine content
of 48 p.p.m. after 35 days against 11 p.p.m. for the corresponding
composite of the second growth from the Knoxville pots. The pot
culture studies required 800 analyses for fluorine content of vegetation.
Determination of Fluorine in Soils: The proposal for the
determination of the fluorine content of soils by means of a direct
double distillation procedure was outlined in the 1951 report. Subsequently, the A.O.A.C. Associate Referee on fluorine in soils prescribed directions for collaborative study of the procedure in
several laboratories. In collaborative studies on the determination
of fluorine in soils of three soil types, with and without additions of
200 p.p.m. of fluorine as calcium fluoride, were sent to 10 collaborators for analysis by the proposed double distillation method in
comparison with the Official method, which stipulates that the
analytical charge of soil be incinerated after inmixture of calcium
oxide and then subjected to single perchloric acid distillation.
Triplicated determinations by the 10 collaborators showed that
recovery of fluorine by means of the proposed direct double distillation procedure were higher than those obtained "by means of the
old method and that the recovery of the fluorine added as CaF~ was
90% of the input. The proposed method was made "Official" by
action of the Association of Official Agricultural Chemists at the
October, 1951 meeting.
Because of the suggestion that soil charges be subjected to
alkali fusion prior to the distillation of fluorine, exploratory determinations by this procedure were included in the collaborative
studies. The results obtained by several of the collaborators indicated that the recoveries of fluorine from soils by means of the
imposed fusion procedure were less than the recoveries registered
by the direct double distillation.
Personnel of the staff have sought further improvement in
accuracy and reproducibility of analytical techniques applicable to
fluorine determinations on all the materials that are of concern in
this project and such efforts will be continued.
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Animal Metabolism:
Fluorine determinations were made on
1,600 samples of bones, animal organisms and tissue, milk, solid
and liquid excreta, and experimental feeds in connection with
feeding of fluoride-enriched materials to small animals and livestock and determinations of calcium and phosphorus content were
made on 160 samples in connection with those investigations.
Detailed results and interpretations of the data obtained by the
Chemistry Department in collaboration with the Animal Husbandry
Department will be included in the report submitted by the Animal
Husbandry Department.
U.T. - T.V.A. Cooperative Projects
The cooperative studies, as in previous years, were concerned
with the effectiveness of T.V.A. experimental phosphates and fertilizers and control comparisons of the Wilson Dam slag, the
effectiveness of which was studied by means of radio-active slag,
as indicated by the uptake of calcium by four crops. The crop
growth and fluorine content from different fluorine additions was
also under continuous study.
The effectiveness of seven experimental materials, designated
as Pt compounds, was evaluated as to the availability of their
P205 and N contents, against controls of calcium metaphosphate and
concentrated superphosphate.
A succession of crops were grownryegrass, red clover, and sudan grass-to
ascertain the immediate
availability of the several materials, as well as their residual effects.
The results indicated that for the three-crop aggregate response,
four of the experimental materials and the superphosphate were
less effective- than the calcium metaphosphate, whereas three of
the materials were more effective than the superphosphate and
were equal to the calcium metaphosphate.
The 3-crop aggregate uptake of P205 from the 40-pound input
shows that the calcium metaphosphate was more effective than the
superphosphate and any of the experimental materials, but all of
the experimntal materials were as effectIve as the super:->hosphate.
At the 80-pound rate, the calcium metaphosphate was again superior
to all of the other phosphates other than one experimental material
and superphosphate, all of the experimental materials being as
effective as the superphosphate.
The response to the nitrogen content of three of the materials
was definitely better than the response to the N of the ammonium
nitrate control; and in nitrogen uptake, only one experimental
material was less effective than the other materials.
Used at the rate of 500 pounds per acre, three of the experimental materials appeared toxic to ryegrass and to the red clover,
but not to sudan grass, the third crop.
In another greenhouse experiment, which was conducted in
conjunction with a field experiment at Crossville, a comparison was
made as to the liming values of Wilson Dam quenched calcium silicate slag, limestone, and dolomite. In g~neral, the results from the
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greenhouse were in agreement with those from the field experiment,
in that liming materials were equally effective and the pot cultures
demonstrated that the P205 content of the slag possessed some
fertilizer value. The slag proved as effective as either limestone
or dolomite plus 40 pounds of P205• Likewise, through aggregate
crop response to the 5000-pound liming rate and 40-pound supplements of P205, the slag proved more effective than either limestone
or dolomite plus 40 pounds of P205• The availability of the potassium content of the Rome Shale was determined through a greenhouse study. The shale had been processed in three ways, (1)
raw, or unprocessed, and dried at 105°C., (2) calcined at 500°C.,
and (3) calcined at 1000°C. The Clarksville soil, unlimed and limestoned, was used and ryegrass and millet were grown in succession.
The processed samples of Rome Shale proved of no value as a
source of available K20 for growing plants. Moreover, the K20
in the raw, or unprocessed shale, was more available than the K20
in the calcined samples.
Because the increased use of sulfur in other chemical processes
has brought about a shortage of it for making sulfuric acid, investigations are being directed as to the use of nitric acid for the acidulation of rock phosphate into "nitric phosphates."
Several of those
materials from Wilson Dam have been tested in the greenhouse.
In general, the nitric phosphates have proved to be effective fertilizers in that the P205 and nitrogen contents are as available as
they are in equivalent mixtures of concentrated superphosphate
and ammonium nitrate.
The findings from the lysimeter studies on fluorine are shown
in the following two tables. Table 8 gives the fluorine contents of
five crops, as influenced by fluoride additives to different soils, and
the corresponding leachings of fluorine are given in Table 9.
TABLE

8-Effects

of fflloric

Incorporations
--------I-S;;-"o-y-_
Cryolite .................
Rock Phosphate ...............

illcorponftiolls
l~(>Oll the fll101'ille content of five crops
01~two soils

Fluorine Content of Crops - P.P.M.
Clarksville Silt Loam
---"-'--=-:H'""ar-:-t-se"'"'n'-'-s
~F""in::':'e--:SC=-a-n-:-dY-:;-L-oa-m---'L;=:e""'sp":':e"-'.":=:""':=::=";S<"'o:'::y.=---t
Soy- LespeSoybeanslL dezab
Oatsb beans Oatsc beansl\
dezab
Oatsb beansc Oatsc
8
8

None ........

8
9

5
6

19
9

5
4

7

5

8

4

8

8

9

6
8

5
6

12
10

7

4

8

6
6

Maury Silt Loam-Tennessee

Maury Silt Loam-Kentucky
None. __
...._.

7
7

6

8

6

5

9

7

RAfter 300-lb. input of fluorine.
b After 975-lb. input of fluorine.
cAfter 1840-lb. input of fluorine for cryolite or 4050-lb. for rock phosphate.

The soybeans (crop 1), lespedeza (crop 2), and oats (crop 3)
did not register increases in their fluorine contents as a result of
the inputs of the fluoric materials.
However, after 1840 pounds
of fluorine as cryolite had been added, the soybeans (crop 4) did
show an increase in fluorine content, but the fluorine content of the
successive crop of oats (crop 5) was not enhanced.
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of filloric

illcorporations lipan rainwater
lbs. per acre from two soils

C'Iarksville Silt Loam
From Fluorine Input of
300 lbs.
975 lbs.
18401bs.

Incorporations

Cryolite
.
Rock Phosphate.

3.75
0.22

22.85
1.09

No Fluorine
None

EXPERIMENT

.

0.19

1.80
0.42

._

_.

0.55

1.33

1.86

'From the 4050-lb. input of fluorine.
bLeachings were collected simultaneously
Hartsells soils.

0.27

those

of /inorilll'-

12.75
1.63

Incorporatedb
0.64

1.08

No Fluorine Incorporatedb
Maury Silt Loam Tennessee
0.48

2.90
with

7.76
0.91

No Fluorine

Incorporatedb

No Fluorine Incorporatedb
Maury Silt Loam-'-Kentucky
None

leachings
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Hartsells Fine Sandy Loam
From Fluorine Input of
300 lbs.
975 lbs.
1840 lbs.

56.78
1.93'

0.64

STATION

from

the

1.60

fluorinated

2.43

Clarksville

and

In comparisons between uptake of fluorine by the several crops
of Table 8 and fluorine in the leachings from the additive fluoric
material (Table 9) it is apparent that the leachings show activity
of the cryolite incorporated to a much greater extent than by the
crops. Variance in the capacities of the two soils to fix fluorine is
registered through the significant difference in the leachings of
fluorine from them.
A significant fact is developed through the findings as to
fluorine uptake by crops on the Maury silt loam from Kentucky and
the outgo of fluorine in the leachings from that soil. Although the
Kentucky soil has a fluorine content of 1,350 p.p.m., or 4,050 pounds
of fluorine per 3,000,000 pounds of soil, the uptake of fluorine by
crops and its outgo in the leachings were only slightly more than
the corresponding uptake and leachings from the Hartsells and
Clarksville soils, which had fluorine contents of only 160 p.p.m.
These results demonstrate that on soils of adequate calcium content the fluorine uptake by crops and the related rain water
leachings of fluorine will be enhanced only when additions of fluoric
materials are made at irrational rates.
Figure 7 shows the growth of corn (crop 7) in the outdoor
lysimeters, as influenced by the several fluoric materials in two
soils.
The work with radioactive calcium was continued through the
use of Wilson Dam calcium silicate slag, which was tagged with
Ca4u to permit study of the behavior, fate, and availability of calcium from such a source in the Hartsells and Claiborne soils. The
slag was used at the CaCOa equivalent rates of 0, 1107, 2215, 3322,
4430, and 5537 pounds per acre. Red clover and ryegrass were
grown simultaneously. After harvest of these crops, the red clover
was followed by oats, and the ryegrass was followed by crimson
clover. The incorporations·of slag soil increase the yields from 1,>oth
soils, the amount of calcium absorbed, and the amount that the crop
derived from the slag. In general, these results increased with
increases in the amounts of slag used. The increases were greater
on the more acidic Hartsells soil than on the Claiborne and more
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Figure 7-Variant
effects of different fluoric materials upon responses by
corn after common input of 1.840 pounds of fluorine per acre on Clarksville and
Hartsells soils in lysimeters.

in the leguminous crops than in the grasses. The amount of calcium that the plant derived from the stores native to the soil was
lessened, almost always, as a result of increases in the rates at
which the slag was incorporated.
GENERAL CHEMISTRY
Food Preservation
Experimental work in the preservation of fruits and vegetables
by freezing, dehydrating, juicing, and canning was continued. In
the course of the work, special attention was directed to a study of
the various factors that affect the quality of raw and processed
fruit and vegetable products. As in past years, our findings have
been helpful to the farmer and the commercial processor in selecting
varieties well suited for freezing and canning preservation, and
readily accepted by the consumer.
Within the past 21 years the frozen food industry, and, indeed,
freezing preservation of food in the home, has resulted through the
integrated applications of scientific principles that were known for
a long time. Through research the engineer and the food technologist learned to apply refrigeration to modern needs in the preservation of many kinds of foods.
The ~earclt for improvements in processes and products never
ends. The frozen food industry is a fast-growing method of food
marketing.
There is an ever-increasing demand for frozen food
products. This affects the eating habits of the people, constantly
creates technical problems in farm production, handling of raw
produce, processing, packaging, cold storage, and transportation.'
All phases of food production, from field to table, are contributing
factors in quality retention.
The 'main purpose of our experimental work in food processing
is to provide information of proved value to the homemaker and the
commercial processor.
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Products Experimentally Processed
The following products and amounts of each were processed
during the year: strawberries, 3 varieties, totaling 5 tons; peaches,
5 varieties, totaling 2 tons; green beans, 4 varieties, totaling 3 tons;
broccoli, 700 pounds; turnip greens, 600 pounds; and about 100
pounds each of cauliflower, red beets, tomatoes, and several varieties
of raspberries and blackberries.
In connection with processing the various products in considerable amounts in the pilot plant, useful data are obtained on
yields, grades, and quality of the processed products.
Studies
were also made of condition and quality of frozen strawberries
and peaches as affected by methods of handling, packaging, and
length of time in O°F. storage.
All products were organoleptically evaluated, and analyzed chemically for constituents that
influence wholesomeness and eating quality.
Small-scale work on the use of sweeteners for frozen strawberries and peaches, and antibrowning substances for peaches, reported last year was repeated on a larger scale in our pilot plant
this year.
Experimental Frozen Food Locker Plant
All processed products not used for testing work are marketed
through our experimental locker plant. In this way considerable
information is being accumulated on consumer acceptance of the
different kinds and varieties of processed fruits and vegetables.
The consumer is also providing valuable information relative to the
eating qualities of frozen strawberries and peaches as affected by
the kind and amount of sweeteners used. This information is being
made available to the homemaker and commercial processor.
Locker plants throughout Tennessee, of which there are 112,
are primarily engaged in the processing and storing of meat, meat
products, poultry, and a limited amount of home-grown fruits and
vegetables. Our experimental frozen food locker plant began operations in 1951, and will be used to study various phases of the locker
plant industry.
Blanching Green Vegetables
Blanching consists of a short period of scalding in hot water
or steam which inactivates enzymes that are responsible for impairment of quality. Studies were made to determine the optimum
conditions of time and water temperature for blanching green
beans, broccoli, and greens in a commercial size hot water blancher
prior to packaging and freezing.
Best quality was retained in
products blanched in water heated to 195°F. as follows: green
beans, 31/2 minutes; broccoli, 41/2 minutes; and chopped greens, 31/2
to 4 minutes. We have found that when properly done, blanching
definitely prevents off-flavors, and aids in retention of carotene and
vitamin C (ascorbic acid) while in low temperature (O°F. or lower)
storage.
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Machine for Treating Peaches
During the past few years we conducted experiments to determine the effectiveness of low levels of antibrowning agents for
retarding discoloration of frozen peaches, apples, and potatoes. The
findings gave impetus to an engineering development in the form
of a machine which automatically passes the sliced product through
the antibrowning liquid in a given period of time, thus insuring
uniform treatment and low levels of the residual antibrowning substance (see report from Agricultural Engineering Department).
Packaging Materials for Frozen Foods
During the year, further studies were made on the protective
quality and cost of wrapping and packaging materials offered homemakers and locker plants. The package for frozen foods must meet
certain chemical and physical requirements, withstand the freezing
process, and protect the product from loss of moisture during transportation and holding in the locker plant, and the home freezer
cabinet, until used. All frozen foods, of course, should be consumed
within reasonable periods of time depending on the kind of food.
Among the various papers tested were aluminum foil~ cellophane,
wax coated, latex rubber coated, polyethylene, and several laminates.
Of the seven papers tested, five were found to be satisfactory.
Using a laminated paper of proved quality, careful records were made
on wrapping 53,000 pounds of meat according to the so-called confectioners' fold. The cost of paper per pound of meat was found to
be seven-tenths of a cent. Other wrapping cost data of interest to
the public are being accumulated.
Freezing and Storage of Foods
Experiments were conducted to study quality of frozen fruits,
vegetables, and beef as affected by storage temperature.
The
results thus far show that the lower the temperature in which foods
are stored, the less the impairment in quality, provided they "are
properly packaged in materials that resist the transmission of
moisture vapor. Further experiments indicate that practically all
products should be initially frozen in temperatures ranging between
-10°F. and -45°F. whereas OaF. to -5°F. is adequate for storage.
Foods Preserved by Dehydration
It is estimated that each year there is allowed to go to waste
as much as 25 percent of fruit crops, such as peaches, apples, and
some vegetables.
Since we have no control over the forces of
nature, there will be years of abundance and years of scarcity. If
all the surpluses could be harvested and preserved during years of
abundance, a standard amount of food could be assured each person
every year.
Experiments conducted during the year in dehydrating apples,
peaches, and pears, have been quite successful in retaining excellent
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color and flavor in the dehydrated products. Our experiments aiso
show that it is not possible to dehydrate a perfect fruit to a moisture
content of 6 to 8 percent and retain exactly the same food value and
other characteristics.
Some nutritive value is sacrificed just as in
canning and, to some extent, in freezing. Dehydrated foods are
economical of space and can be held in cold storage for years without
deterioration.

10

II ;

Pasture Fertilization
Chemical analysis of forage from unfertilized and differently
fertilized pastures throughout the State was continued. Work on
samples collected in 1950 and also in 1951 was completed. A tabular
and graphic summary of 4 years' data, 1948-1951, was made, in
preparation for a popular article in Tennessee Farm and Home
Science. Since some of the fertilizer treatments involve topdressings with phosphates, tests were undertaken in cooperation with
Station irrigation engineers to determine the probable extent of
penetration into the soil of topdressed phosphate, under different
conditions.

10
I

I
"

\
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Miscellaneous Analytical Work
As a service to other departments of the Station, chemical
analyses were made on a variety of samples such as plants, soils,
fertilizers, bone and tankage.

I

I,
I

DAIRYING

i.

I

DAIRY CATTLE BREEDING
This is a long-time regional cooperative development of Jersey
cattle especially adapted to Southern conditions. Proved sires or
those from high milk production ancestry are mated to Jersey
females maintained and tested under nearly maximum forage and
low grain feeding conditions at Lewisburg and at Jackson. Except
for the recent purchase of a few Jersey heifers from dams that had
milked over 50 pounds daily and those moved from the herd at Columbia, no other females have been added to either herd in nearly
30 years.
Last year's report listed three proved bulls in use
that now have about 80 daughters at Lewisburg. Another proved
bull at Jackson has about 20 daughters, with a total of 275 females
from bulls being proved or formerly proved. Private type ratings
were made in addition to records of production on all milking animals. Mammary gland palpations on heifer calves have been continued except for a short interval due to change in personnel. The
66 cows in the Dairy Experiment Station herd that have completed
records average 8,587 pounds of milk and 455 pounds of butterfat
on a mature equivalent 305-day two-time milking basis.
Every

I
i
I
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heifer is tested but cows that do not produce about 7,000 pounds on
the above basis are now culled after one record. It is calculated
that oyer a 20-year period about 1,600 pounds of milk and 80 pounds
of fat increase has been made at Lewisburg.
GRASS SILAGE
Alfalfa-orchardgrass silage was again successfully made without preservative and fed from two silos, with a third filled with
Sudan-soybeans at the Dairy Experiment Station. Starting late in
the year, a double reversal 40-day trial comparing No.3 lespedeza
and 3.5 pounds of hay crop silage with no hay and 7 pounds of haycrop silage per 100 pounds liveweight, was conducted. Some difficulty was experienced in getting the cows to consume all the roughage but changes in liveweight and milk production were about the
same for both groups, with the net milk production slightly favoring
the all silage periods. This experiment is being continued with
hay and silage both made from alfalfa-orchardgrass.
WINTER PASTURE FOR DAIRY COWS.
During the past severe winter at Columbia, a third trial of
150 days showed that Jersey cows on winter pasture for three to
five hours daily produced 18.6 percent more milk, ate 17.8 percent
less hay and returned 24 cents more per day while those on pasture
continuously with only a shelter shed produced 7.4 percent less milk,
ate 55 percent as much hay but returned the same amount as a third
group entirely barn fed. As an average of three winter trials, cows
on pasture three to five hours daily averaged 33 percent more milk,
ate 31 percent less hay and returned 33 cents more per day above
feed costs than the barn-fed cows. Those on pasture continuously
with only a shelter shed averaged 10 percent more milk, ate 54
percent less hay and returned 26 cents more per day above feed
costs than the barn-fed cows. Or for the three trials, the average
cow on both pasture systems returned $37.87 more above barn feed
costs, maintained better production and nearly the same weight,
stayed cleaner and required less labor and housing costs than those
barn-fed. It is apparent that at least one acre of productive winter
pasture per cow, storage roughage, grain according to production
and some moderate housing is advisable for satisfactory production
in winter weather.
MASTITIS CONTROL STUDIES
After two years of observing the udder infections in herds
reported in Tenn. Agr. Exp. Sta. Bul. 219, it was apparent that
there was little correlation between mastitis control and the diligence with which sanitation between milking cows was used. At
the University of Tennessee the practice of dipping teat cups in
chlorine solution between cows and washing udders with individual
wash cloths had been practiced. The percentage of newly infected
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quarters in two years averaged 8.1 and 8.7. No improvement in
mastitis control was shown in spite of prompt treatment of infected
cows with intramammary injections of antibiotics. The percentage
of positive quarters in the herd averaged 14.6 in 1948 and 14.3
in 1949.
Beginning in 1950 a change in milking procedure was made.
Teat cups were not dipped between cows, and the same large
towel was used for washing all cows. The towel was kept in chlorine solution which was changed often enough to keep it clean.
Under this system the incidence of new infections the next two
years averaged 6.7 and 7.6 percent, and the percent of infected
quarters in the herd averaged 11.0 and 12.1. These results indicate
that elaborate equipment and methods are no more effective in
mastitis control than simple measures and may indicate some advantage for the simpler routine. Mastitis still remained a problem,
however. During 1951, 19 quarters were clinically affected due
to streptococci, 2 due to staphylococci, and 3 due to pseudomonad
infections. The most severe attacks occurred during the dry period
or at freshening. One cow died following an attack just after freshening, and three other cows lost the function of quarters following
acute attacks. The mastitis incidence has increased from August
to December each year and then decreased to minimum levels in
March, April and May. The increasing period corresponds to the
period of heaviest calving in the U. T. herd.
THE VALUE OF MILK 1,'OR DILUTING BULL SEMEN
The recent demonstration that heating milk destroys its
spermicidal activity has stimulated renewed interest in milk as
a diluent for bull semen. Experiments in the U. T. Dairy Department have shown that boiled skimmilk may be used but that it is
not as satisfactory as a yolk-citrate diluent. A comparison was
made among yolk-citrate and whole milk, colostrum, skimmilk,
boiled skimmilk, and boiled reconstituted skimmilk. It was found
that the milk had some protective action against cold shock of
the sperm. While 50 per cent of the sperm were killed in undiluted
semen when cold-shocked, only 18 to 25 per cent were killed in milk
and colostrum.
In boiled skimmilk or reconstituted skimmilk
only 11 to 12 per cent were killed, which was the same degree of
protection afforded by the yolk-citrate diluent. Heating the yolkcitrate diluent, however, destroyed its protective action. In storage
tests the milk or colostrum which had not been boiled resulted in
death of the sperm in 24 to 28 hours. The boiled skimmilk or
reconstituted milk permitted good motility up to 3 to 4 days but
motility in yolk-citrate diluent averaged 12 to 20 per cent higher.
Streptomycin did not increase the motility of sperm significantly
in any of the diluents. It was concluded that milk should not be
used for diluting semen in preference to yolk-citrate if best results
are desired.
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ROLE OF THE THYROID IN BULL FERTILITY
The effects of mild hypothyroidism were studied in two young
Jersey bulls (2 yr.) and one aged Jersey bull (7 yr.) by feeding
them thiouracill and methyl-thiouraci12 respectively until physical
symptoms of thyroid deficiency had been produced for 60 days or
more. These included a rough, dry, haircoat with graying of the
hair as shown in Figure 8; loss of normal alertness; reduced appetite; less spontaneous activity (quit pawing earth, etc.) ; increased

Figure 8-The appearance of a young Jersey Bull that has been made
hypothyroid by the feeding of thiouracil.
Note the rough, dry, grayish
haircoat and listless appearance.

sensitivity to cold; and, reduced interest in other animals. Libido
as observed during semen collection with an artificial vagina was not
noticeably affected. Seminal characteristics of the young bulls
were not changed, but a marked change occurred in the semen of
the aged bull.
The percentage of live sperm decreased from about 85 to about
30 after three months of treatment.
At the same time the percentage of abnormal sperm was increasing from 20 to 60. These
effects did not begin to show in the semen until about 30 days of
treatment.
The aged bulls returned to normal after the treatment
stopped, but it required about 60 days for this recovery. The effect
on the sperm was not due to thiouracil in the semen, because adding
thiouracil to normal sperm produced no change in livability or motility. Semen from the thiouracil treated bulls could not be stimulated to greater motility or longevity by adding small amounts of
IThiouracil for this experiment was supplied by Lederle Laboratories of American Cyanamid
Co. through the courtesy of Dr. J. D. Leming.
"Methyl-thiouracil
for this experiment was donated by Thiokol Corp., Trenton, N. J., through
courtesy of F. O. Davis.
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thyroxine. Histological examination of the thyroids of young bulls
34 days after cessation of thiouracil feeding still showed evidence
of the treatment; i.e., large thyroids with alveoli filled with colloid,
and low epithelium. The testes of these bulls at that time were
normal. The data indicate that aged bulls and young bulls react
differently to thiouracil induced hypothyroidism.
The possibility
of treating hypothyroid bulls with thyroxine to improve fertility
should be favorable.
IDENTICAL

TWINS FOR RESEARCH

Identical twins result from the separation of a fertilized egg
with the resultant development of two embryos. These twins have
exactly the same inheritance, because they have the same genetic
composition-each being derived from the same germ cells. For

Figure 9-Identical
twin
ment Station, Knoxville. The
grow at a normal rate. The
The influence of this practice
these twins are milked.

dairy heifers at the U. T. Agricultural Experismaller twin in each pair has been fed so as to
larger ones have had unlimited access to grain.
upon production will be shown accurately when
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this reason they are of special value in comparing two systems in
which the environmental influences must be evaluated independently
of the inherited traits. The effect of feeding practices upon growth
and milk production is a problem well suited to the use of identical
twins. By eliminating the inherited variance, the small differences
often found between two feeding practices can be properly evaluated. Because of the added precision such animals might give to
dairy experiments, the U. T. Dairy Department has been seeking
dairy heifer twins in Tennessee. Several sets have been purchased
and moved to the experiment stations at Knoxville and Oak Ridge.
Two types of experiments are presently underway with identical twins. One is designed to measure the effect of rapid growth
and fat condition during the growing period upon the productive
ability of the heifer. One of each set of twins is fed so as to gain
at an average rate, while the other is given all of the grain it wants
to eat. Two of these sets are illustrated in Figure 9. They will be
milked for their first lactations in 1953, at which time they will be
provided equal rations so that differences in milk production which
occur may be ascribed to their prefreshening condition. The other
type of experiment requires that the twins be treated exactly the
same until parturition.
Five sets of twins are being developed in
this manner. After they have calved they will be treated differently
to see what effect the various treatments' have upon milk production. One comparison planned for these twins is an extension of
work previously reported to determine what effect repeated feeding
of thyroxine will have on the production and other physiological
processes of the cow. These twins will have their first calves in
1953.
WINTERING

DAIRY HEIFERS

Dairy heifers wintered in woodland pasture without shelter
and given feed picked over by the milking herd made growth and
gains equal to a similar group of heifers kept in a barn with
adjacent dry lot and fed corn silage and hay. Sixteen yearling
Jersey and Holstein heifers were divided into two equal groups
according to breed, age and size. Group I was turned into the
woodland pasture while Group II was kept in the barn and lot.
Each morning the roughage refused by the milking cows was
cleaned out of the mangers and hauled out and placed in a feed rack
in the pasture.
This material consisted primarily of hay stems
and coarse bits of corn silage. The heifers in the barn were fed
all the corn silage they would clean up at the morning feeding and
all the sample grade lespedeza hay they would eat at the afternoon
feeding. No grain was fed to either group.
During the winter feeding period from November 1 to March
31 each heifer in Group I made an average daily gain of .57 pounds
compared with a gain of .59 pounds per heifer per day in Group II.
These gains were greater than had been previously secured on
heifer groups fed low quality lespedeza hay as the only source of
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nutrients but was less than those received on heifers fed first quality alfalfa hay.
RAISING DAIRY CALVES
Dairy calves fed grain and hay free choice from 4 days of
age gained more in body weight and appeared to be more thrifty
at 6 months old than did calves fed concentrates beginning at 4
days and hay at 90 days of age. Rumen inoculations with cud
material from healthy cows did not materially influence the growth
in either the roughage or non-roughage groups.
The dairy calves at the University of Tennessee were divided
into 4 groups. Group I was fed grain and hay free choice beginning
at four days of age. Group II was fed grain beginning at 4 days
and hay starting at 90 days of age. Group III was fed exactly
the same as Group I except that at 7, 14, and 21 days of age they
were fed cud material from a cow. Group IV was handled in the
same manner as Group II except that it was fed cud material as in
Group III. All groups received milk, each Jersey consuming 300
lbs. and each Holstein 500 pounds.
The calves receiving the concentrate ration to 90 days of age
(Groups II and IV) showed a slightly higher gain per pound of
total digestible nutrients than did the roughage groups (I and III).
Two and four-hundredths pounds of T.D.N. were required in these
groups per pound of body weight gained compared with 2.15
pounds in Groups I and III. There was no significant difference
between the inoculated and non-inoculated group. The non-inoculated calves required 2.092 pounds of T.D.N. per pound gain, against
2.097 for the inoculated.
Digestion trials with sample animals in each group at three,
four, five and six months of age showed no significant differences
between the groups. Digestion of cellulose was more efficient in
older calves than in the younger but no apparent difference in
animals of the same age in the respective groups.
PASTURING

ALFALFA

Two years of periodic grazing of alfalfa at cutting time has
shown that the stand of alfalfa may be maintained under one- and
two-week grazing periods. It has been noted that the pastured
plots contain much more growth other than alfalfa such as grass
and weeds, than the mowed plots. This trial will continue through
1952 for additional study of the effect over a longer period.
CHEDDAR

CHEESE

METHODS

With increasing labor costs in the manufacture of Cheddar
cheese, the modification of an accepted procedure which reduces the
time required for the making of the cheese without lowering the
quality will be of economic importance to the cheese industry. Experiments were conducted to study the effects of the rate and tem-
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perature of cooking of the cheese curd on the total time required for
manufacturing
Cheddar cheese.
In a standard procedure the
temperature of the curd was raised from 88°F. to 89°F. the first five
minutes to 9rF. the next 10 minutes (one degree every 2% minutes) and to 102 in the next 15 minutes (1°F. every 1-2/5 minutes)
whereas in the revised method the curd was heated one degree F.
every 5 minutes to a maximum of 98°F.
It was found that approximately one hour in the overall making
operation could be saved when the slower-lower heating schedule
was used. The average time from the addition to the rennet extract
to the milling of the curd when following the conventional procedure
was 4 hours and 20 minutes, compared to 3 hours and 28 minutes
when the slower-lower heating was used. In all, 11 comparisons
were made using five different commercial starters.
No significant
differences in composition or average flavor score were observed.
SEASON "OPEN TEXTURE"
Experiments were conducted on Cheddar cheese in an attempt
to control the seasonal defect described as "slit openness." This
defect commonly reported by cheese makers in the Tennessee area
generally occurs in the late fall and winter months. One of the causative factors was found to be the organisms Leuconostoc citrovorum
(Journal of Dairy Science XXXV 554-8, 1952). This organism is
capable of producing gas at a rate sufficient to produce the defect
during the first few weeks of storage (aging). The extent of the
defect increases as the temperature of storage is elevated because
of a more rapid growth of the microorganisms and the decreased
solubility of the gas in the cheese.
Many factors were investigated and the following were found
to have no effect in accelerating or retarding of the defect: (1) the
amount of calcium in the milk; (2) the amount of citrates in the
milk; (3) the period of lactation of the cow; (4) the pasteurization
temperature used; (5) the manufacturing procedure. The addition
of a strain of Leuconostoc citrovoru111, to a pure culture of Streptococcus
lactis (712), a non-gas producing organism, caused the development
of slit openness in the cheese. The indications are that the defect
can be produced or inhibited through variations in the amount of
salt added to the milled curd.
VARIATION OF PASTEURIZATION TEMPERATURES
Five lotOsof milk composed of 200 gallons each were obtained
from the Pet Milk Company, Morristown Receiving Station during
the month of April for the manufacture of cheese. This milk was
thought to be more representative
of milk used by the cheese
plants in the Tennessee area because it was produced by small
herds -and had a bacterial count between 3,000,000 and 7,000,000
organisms per ml. of milk. A portion of each lot of milk was pasteurized in the cheese vats at one of the following temperatures:
143°, 147°, 1510, or 155°F. with a holding time of 30 minutes.
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The following information has been obtained to date from
this investigation.
Using a standardized making procedure, the
moisture in the finished Cheddar cheese increased as the temperature of pasteurization was elevated.
The percentage of water
soluble nitrogen in the cheese increased as the temperature of pasteurization was raised.
This factor remained even after three
months of aging at approximately 40°F. The percentage of protein
in the cheese, as measured by the Kjeldahl method, decreased as
the temperature of pasteurization was increased.
The yield of
cheese per 100 pounds of milk increased 0.3 pounds; the yield per
pound of fat increased 0.06 pounds and the cheese on a dry basis
increased 0.15 pounds per 100 pounds of milk.
At the present time none of the cheese has been analyzed for
differences in body and flavor because of the limited time of aging
at 40°F.
ACCELERATED

CHEDDAR CHEESE

RIPENING

Cheese made with special bacterial cultures have been aged
at 40°F. for periods of time up to two years. The results to date
show that not all of the Micrococcus species or Lactobacillus species
or combination of the two used in this experiment, improve the
ripening of the cheese. A few species have shown considerable
possibilities, consequently the work is being continued.
DAIRY EXPERIMENT STATION, LEWISBURG
GRAZING INVESTIGATIONS
Most of the experimental grazing has been done with producing
Jersey cows. Records were kept of the amounts of milk and butterfat produced, the body weights of the cows, and the amounts of hay
and grain consumed supplemental to pasture.
From these records
and from figures based on Morrison's feeding standard showing the
nutrients required for cows under usual conditions, the yield of
calculated total digestible nutrients and standard cow days per
acre, were obtained.
Summer Grazing
The amount of grazing obtained was affected adversely by dry
weather over extended periods. This summer was probably the
most unfavorable for pastures in many years. Rainfall was considerably below normal during the months of May, July, August,
and October. It was not received in amounts sufficient to produce
recovery and growth of pastures for a period of 83 days from July
1 to September 22.
Early and Delayed Grazing of a Mixture of Orchard Grass,
Ladino Clover, and Alfalfa-A
field containing 19.04 acres was
seeded to a mixture of orchard grass, ladino clover and alfalfa
on August 25, 1949. The field was divided into four replicate
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plots of equal area and each plot was subdivided into three equal
areas for rotation grazing. The grazing on these plots was conducted during 1951 in the same manner as during the preceding
year. The two early grazed plots were grazed from April 1 to
October 26 except for a period of 55 days, August 10 through
October 3, when there was no grazing due to drought.
These
plots produced grazing at the rate of 108 standard cow days per
acre. This was 49 percent of the yield obtained during the more
favorable summer of 1950. The pasture was supplemented by hay
and grain. The cows obtained 60 percent of their total requirements from the pasture. The milk yield per acre was 4,072 pounds
with a farm value of $158.55 after deducting the value of the grain
and hay fed to the cows.
The grazing was deferred on two plots until after the removal
of one cutting of hay. These two plots were grazed June 15 through
October 26 with the exception of a period of 55 days from August
10 through October 3 when there was no grazing due to drought.
Hay cut on these two plots May 14 and 15 yielded at the rate of
2,652 pounds per acre. The grazing which was started June 15 following the removal of the hay, produced a yield of 51 standard cow
days per acre. The yield of total digestible nutrients obtained from
the hay plus pasture amounted to 2,149 pounds per acre. This was
54 percent of the yield obtained from these plots during 1950.
Milk was produced at the rate of 2,347 pounds per acre which had
a farm value of $104.17 after deducting the value of hay 'and grain
fed to the cows.
Observations indicate that the alfalfa on the plots on which
the grazing was deferred until after the removal of hay for two
years, is holding its stand better than the plots which were grazed
early. Most of the ladino clover died as a result of the summer
drought of 1951.
The Effect of Irrigation on a Legume-Grass Pasture for Dairy
Cows-A creek bottom field containing 9.2 acres was seeded August
29, 1950 to a mixture of orchard grass, ladino clover, and alfalfa.
The field was divided into four plots of equal area and each plot
was subdivided into two areas for rotation grazing. One-half of
the field (two plots, or 4 grazing areas) was irrigated and the other
half (also 2 plots or 4 grazing areas) was not irrigated.
Grazing
with two groups of producing cows was started April 1 and continued without interruption through November 2. The irrigation
water was pumped from the nearby creek with a gasoline operated
centrifugal pump into a portable aluminum pipe and rotating
sprinkler system. Water was applied once per week to the irrigated
plots when rainfall was not received in effective amounts. A total
of 24.33 inches of water was applied in 18 applications. The total
rainfall received, April through October, amounted to 20.01 inches.
Normal rainfall for this period amounts to 28.14 inches. The cost
of the irrigation including labor, gasoline, motor oil, repairs, and
depreciation on equipment amounted to $59.67 per acre.
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Figure 10-Irrigation
of this pasture on the Dairy Experiment Station.
Lewisburg, was profitable in 1951. Light, easily moved pipes are used in
this work.

Grazing was supplied by the irrigated plots at the rate of 292
standard cow days per acre and by the non-irrigated plots at the
rate of 198 standard cow days. The increase due to irrigation
amounted to 47 percent. The actual milk yields per acre were 12,405
pounds for the irrigated and 8,382 pounds for the non-irrigated, or
a 48 percent increase in milk yield due to irrigation.
The net
returns per acre from the milk after deducting the value of the
hay and the grain fed to the cows and the cost of irrigation,
amounted to $447.76 for the irrigated pasture and $326.76 for the
non-irrigated.
The difference amounted to $121, or 37 percent in
favor of the irrigation.
Cool Weather or Winter Grazing
Cool weather grazing has been considered as grazing obtained
ovember 1 through March 31. Pastures which are summer grazed
are usually ready for grazing by April 1, and generally furnish
grazing continuously until about November 1. The pasture plots
which are used for experimental grazing during cool weather are
not used for summer grazing except to utilize the growth obtained
during late spring and the early part of the summer. During late
summer and early fall they are allowed to accumulate growth for
cool weather grazing.
A drop in temperature to -2 degrees on November 25, 1950,
produced results unfavorable for cool weather grazing for some time
after that date. In a field seeded September 4 to Forkedeer oats
and crimson clover for winter pasture, practically all of the oats
died as a result of the low temperature on November 25. Tempera-

74

SIXTY-FOURTH

ANNUAL

REPORT

tures averaged 6 degrees below normal during November, 5.8
degrees below normal during December, and were less than 1 degree
either above or below normal during January, February, and March.
Kentucky 31 Fescue and White Clover-A 6-acre field seeded
August 26, 1949 to Kentucky 31 fescue and white clover was
grazed for 64 days during the periods November 1 through December 11 and March 9 to 31. During these 64 days, grazing was
supplied at the rate of 21 standard cow days per acre and the cows
obtained 33 percent of their total requirements from the pasture.
In order to utilize later growth, the grazing was continued for 61
days through April and May, during which period grazing was
supplied at the rate of 40 standard cow days per acre and the cows
obtained 74 percent of their total requirements from the pasture.
Kentucky 31 Fescue-Another
6-acre field was seeded August
25,1949 to Kentucky 31 fescue and hard seeded or reseeding crimson
clover. The crimson clover did not reseed and there was nothing in
the pasture during the winter of 1950-51 but fescue. This fescue was
grazed 64 days during the periods November 1 to December 11 and
March 9 to 31. Grazing was supplied at the rate of 15 standard cow
days per acre and the cows obtained 26 percent of their total requirements from the pasture. In order to utilize later growth, this
pasture was grazed an additional 61 days through April and May,
during which time grazing was supplied at the rate of 27 cow days
per acre and the cows obtained 72 percent of their total requirements from the pasture.
Italian Rye Grass and Hard Seeded Crimson Clover-A 4-acre
field seeded September 26, 1950 to Italian rye grass and hard seeded
crimson clover was grazed 47 days during the periods November 18
through December 11 and March 9 to 31. During these 47 days,
grazing was supplied at the rate of 18 standard cow days per acre
and the cows obtained 39 percent of their total requirements from
the pasture. Due to unavailability of producing cows to graze on
this pasture after March 31, Jersey heifers 15 to 18 months of age
were used.
Yields of farm crops obtained in 1951 were below average.
Barley yields were low because of a poor stand due to unfavorable
moisture conditions following seeding. Only about 50 % of the
acreage seeded to lespedeza produced growth sufficient to justify
cutting for hay. Some grazing was obtained from the lespedeza
not cut for hay.
The crops harvested include 1,973 bushels of barley, 158 bushels
of oats, 96 tons of alfalfa-orchard grass hay, 18 tons of lespedeza
hay, 48 tons of barley and oat straw for bedding, 279 tons of sudan
silage, and 45 tons of alfalfa-orchard grass silage.
Thirty-nine acres formerly in bluegrass pasture which had
been largely taken over by Bermuda grass was plowed and seeded
to sudan grass. This was the second year in sudan grass for 21
acres. Two years in sudan grass eliminated practically all of the
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The sudan grass was utilized both for grazing and

THE EFFECT OF FEEDING THYROPROTEIN FOR A SHORT
PERIOD OF TIME ON MILK PRODUCTION AND ON NUTRIENT
CONSUMPTION AND THEIR RATIO
Thyroprotein was fed to two groups of cows during a 60-day
feeding period. Daily 4 percent fat-corrected milk production
averaged 4 pounds and 6% pounds more per cow in these two groups
than in a comparable control group. The feeding of 3 pounds per
cow per day of extra grain with the thyroprotein, as is recommended
by the manufacturers of thyroprotein-containing concentrates, gave
the higher and more satisfactory results as opposed to no extra concentrate feeding. Dry roughage was fed ad libitum and all three
groups consumed comparable amounts. The cows fed thyroprotein
with a restricted concentrate allowance failed to increase their
roughage consumption as compared to the cows in the control group.
Because of the larger body weight losses when thyroprotein was
fed, the apparent increase in milk yield was largely offset by the
T.D.N. value of the body weight lost. Calculations involving the
cost of the thyroprotein containing concentrate, the value of the
increased milk production, and the body weight lost, show very little
or no profit when thyroprotein was fed according to recommendations. A large loss was shown when no extra concentrate was fed.

ENTOMOLOGY
COTTON INSECTICIDES
Cotton insect control tests in 1950 showed that the boll weevil
can be controlled. A control program costing $32.00 per acre gave
a return of about one bale of cotton per acre. In 1951 the tests
were continued, but the drought in midsummer checked the boll
weevil, and treatments were stopped. Just prior to the drought
period, weevil infestations ranged as high as 6070, and had a good
growing season continued the weevil injury probably would have
approached the loss of 1950 which has been estimated as high as
30 million dollars for Tennessee. Data from the 1951 tests show
that the yield of the treated cotton was about the same as for
untreated cotton, but the main advantage was that the treated cotton opened sooner. In some cases 70% of the crop was obtained
in the first picking, compared with about 30% in untreated cotton.
Measurements in June showed that treated cotton plants were 21
inches high and had 14.6 squares per plant; untreated plants were
only 14 inches high and had 7.8 squares per plant. This added
growth is due primarily to thrip control.
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A New Method of Insect Control
In a preliminary test a new method of controlling insects was
demonstrated.
At planting time the insecticide was applied in
the furrow with the seed and covered. The insecticide used is
known by the trade name of Systox (chemically it is a trialkyl
thiophosphate).
The chemical enters the plant's system by the
roots and is distributed to all parts of the plant, particularly the
growing parts. The chemical is referred to as a systemic poison.
The material is also effective when sprayed on plants. Systox is
chiefly effective against spider mites (red spider), aphids, and
similar pests. However, the Mexican bean beetle is very effectively
controlled by Systox, probably due to the fact that the insect
depends largely upon plant juices. The cost, at the present time,
of Systox is too high for practical use at planting time, but it is
indicative of what may come.
PIN-HOLE INJURY OF SWEET POTATO
The pin-hole injury on sweet potatoes, which is caused by flea
beetle larvae, has been fairly well controlled by insecticides applied
with fertilizer at planting time. Yield records indicate that the
insecticides at the rates used tended to decrease the yield. Since
control has now been obtained, tests are continuing to determine the
safe limits at which the insecticides can be used and still get
practical results.
NEW INSECTICIDES USED ON PEACHES
A number of new insecticides were used on peaches for control
of plum curculio and Oriental fruit moth. However, at harvest
time there were so few infested peaches in the check trees that
no comparison could be made. Fruit from the various treatments
was prepared for taste tests by the General Chemistry Department.
No off flavors were detected even though the last application was
only a week before harvest.
The insecticides used were aldrin,
dieldrin, lindane, dilan, parathion, heptachlor, chlordane, malathon,
Q137 (Rohm & Haas), DDT, and lead arsenate.
Sprays for the
peach tree borer were also applied, but this is a two-year test and
results will be known next year.
VEGETABLE WEEVIL
The vegetable weevil, which damaged several tobacco fields
and plant beds in 1950, was evidently reduced in number by the
cold weather, as only one minor report was received in 1951.
EUROPEAN CORN BORER
The European corn borer which caused some damage in 1950
was not reported as damaging corn, but was reported as being
present in many fields of corn. In the Corn Belt this pest often
causes loss of millions of dollars, but in Tennessee damage has been
only slight.
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HOME ECONOMICS*

I

FOODS
Precooked and Ready-to-Cook Frozen Food Products

"

Ii

,"

Studies on home freezing and storage of prebaked and readyto-bake sponge-type cakes, butter-type cakes, and pies have been
completed. Most important results of this work are incorporated
in Bulletin 223, "Breads, Cakes, and Pastries from the Home
Freezer," published in August, 1951.
Yeast doughs-Work
on freezing yeast doughs has been continued. The chief purpose of this work has been to determine the
effect of freezing on the fermentative activity of yeast doughs and
the relationship of this activity to the volume and quality of rolls
baked from frozen doughs.
The fermentative activity of both nonfermented and fermented
doughs was measured by means of pressure meters. Measurements
were made on freshly prepared dough before freezing and again
after periods of one, two, four, eight, and twelve weeks in freezer
storage.
Another phase of the work has been concerned with the effects
of shaping the dough before and after freezer storage. Part of
each lot of dough was shaped into rolls before freezing and part was
shaped after the frozen dough was removed from freezer storage.
The volume of rolls baked from fresh and frozen doughs was measured by seed displacement. The quality was judged by sensory
difference testing.
Results have substantiated the findings of previous studies.
The fermentative activity of nonfermented doughs was higher after
freezer storage at all test periods up to 12 weeks. The decrease in
gassing power after twelve weeks storage of nonfermented doughs
did not affect the volume of the baked rolls.
A significant decrease in fermentative activity occurred in fermented doughs at all periods beyond one week of freezer storage.
However, no significant decreases in roll volume occurred when
these doughs were shaped after freezer storage, but volumes of
rolls shaped before freezing were statistically smaller at most test
periods.
As previously reported, the stage at which the rolls were
shaped was the most important factor affecting roll volume and
quality. When doughs were shaped after freezing and thawing
the baked rolls were comparable in volume, grain, and texture to
those made from the corresponding fresh doughs. Rolls shaped
before freezing were smaller in volume and of poor quality. Differences in the volume and grain of rolls shaped before and after
freezing may be seen in Figure 11.
·Staff members of the College of Home Economics cooperated with
personnel in many of the project activities reported in this Section.
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rolls after eight weeks of freezer storage.
The "A"
non-fermented dough; the "B" series from fermented
before freezer storage; (2) roll shaped before freezing
after frozen dough had thawed.

On the basis of the work done to date three factors seem to be
important in obtaining high quality rolls from frozen doughs. These
are:
(1) eliminating the fermentation period before freezing;
(2) shaping the dough after removal from freezer storage; (3)
limiting the length of freezer storage to about eight weeks.
HOME MANAGEMENT
Family Food Consumption in Three Types of Farming Areas
in the South
The regional project on family food consumption carried on
cooperatively by the Agricultural Experiment Stations of Arkansas,
Mississippi, South Carolina, Virginia, and Tennessee, the Bureau of
Human Nutrition and Home Economics of the United States Depart-
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ment of Agriculture, and the North Carolina Institute of Statistics
was completed.
The second report of the study entitled "Family Food Consumption in Three Types of Farming Areas of the South. II. An Analysis
of Weekly Food Records, Late Winter and Early Spring, 1948",
Southern Cooperative Series Bulletin No. 20, went to press in
December 1951. Detailed information on the quantities of foods
used in a week, the nutritive value of the week's food supply, food
sources of nine dietary essentials, the cost of purchased food and
the money value of food produced at home is contained in this
publication.
HOUSEHOLD ACTIVITIES AS A GUIDE TO HOUSING NEEDS
OF FARM FAMILIES IN SELECTED AREAS
. OF THE SOUTH
This regional project carried on cooperatively by the Agricultural Experiment Stations of Alabama, Arkansas, Georgia, Mississippi, South Carolina, Tennessee, and Virginia, and the Bureau of
Human Nutrition and Home Economics of the United States Department of Agriculture, and the North Carolina Institute of Statistics was completed.
The report of the study entitled "Farm Housing in the South,"
Southern Cooperative Series Bulletin No. 14, was published in the
fall of 1951. It summarizes the housing needs and preferences of
farm families in selected areas of the South.
Functional Requirements and Facilities for Southern Homes:
Analysis of Space Requirements for Meal
Preparation and Service
The principal objective in 1951 was to make the proposed housing laboratory for investigating space requirements a reality. By
the end of 1951, the building which was to house the laboratory
was remodeled and the laboratory proper was prepared with utility
connections so constructed as to permit considerable flexibility in
locating fixtures.
A range and refrigerator consigned by local distributors of the
low cost or strip models were installed. Plans for the sink and its
accompanying cabinets, for the panels to be used as walls for defining space, and for the sectional top for the dining table were drawn
and the construction completed. The movable sink is connected to the
water supply and drain with hose. Its counter is adjustable in
height, the drainboard may be placed to the left or right and it
is possible to use either drawers or shelves in the base cabinet.
Lists of utensils, china, flatware, foodstuffs stored, etc., pertaining to meal preparation and service were compiled from the
report of the recent regional survey, "Farm Housing in the South."
Research workers then measured different brands of items in sev-
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eral types of local stores to obtain information as to the extent of
variation within sizes. China, flatware, and surface-cooking utensils which appeared to be representative were then purchased.
The lists of foodstuffs as compiled from the Regional Housing
Project S-8 were then compared with information from the recent
Southern Food Consumption Study. Menu types to be used in
meal preparation in the laboratory were then set up.
Next year the plan is to refine methods for measuring the space
needed and for testing the space estimates.
Rural Family Spending Ways
The level of consumption of the Tennessee families living in the
open country of the Master Sample of Agriculture areas drawn for
the state-wide study is being summarized. The basis of this report
is the record card data obtained from every family contacted in the
sample areas used for the Rural Spending Ways study.
The effect of three bases of classification on the pattern of the
income-expenditure relations of a relatively homogeneous group, a
subsample, of the cooperative white owner farm families is being
studied. The analysis is based on the schedule data of the families
meeting the eligibility requirements of the study. Completion of
these reports in 1952 is anticipated.
NUTRITION
Calcium Metabolism
Work has continued on the calcium metabolism project designed specifically to develop an adequate dietary for persons suffering from certain food allergies. Data from the experiment are
expected to give additional information concerning human requirements and utilization together with the metabolic interrelationship
of calcium with other nutrients.
The first phase of the project, a study of the adequacy of diets
containing no milk or milk products, was begun in the fall of 1950.
As previously reported five women of college age were kept on a diet
designed to test the availability of certain mineral and vitamin
supplements added to a diet completely restricted in milk. The
same subjects continued on the experiment through the winter and
spring terms of 1951. They were kept on the restricted diet from
which all milk was excluded for three weeks. This was followed
by a period in which approximately four cups of milk was included
in the" diet.
When the subjects received the restricted diet low in calcium,
they were in negative calcium balance. When dicalcium phosphate and riboflavin equivalent to the calcium and riboflavin in
nearly four cups of milk had been added to the restricted diet, the
subjects on the average returned to a slightly positive balance for
the whole period. When these minerals and riboflavin were added
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in the form of milk, the negative balance of the restricted period
was changed to a definite positive balance.
Since the subjects
were in positive balance in respect to phosphorus, riboflavin and
nitrogen when supplements were given either in pure form or as
milk, it was concluded that persons on a diet completely free from
milk could be kept either in equilibrium or in positive balance in
respect to calcium, phosphorus, riboflavin and nitrogen provided
sufficient synthetic supplements were added. In respect to calcium,
however, there was evidence of better retention from milk than
from the dicalcium phosphate.
Bone density. measurements gave no indication of a response
to change of dietary calcium and phosphorus over the relatively
short periods of time of the experiment. Individual differences between subjects, however, were present. The results from measurements of both human and rat bone densities gave some indications
of a possible relationship between bone densities and calcium intakes
continued at the same level over long periods of time.
In the fall of 1951, a different group of six college women were
kept on a diet restricted both in milk and eggs for a period of three
weeks. This was followed by a period of nearly six weeks during
which dicalcium phosphate and riboflavin equivalent to the amount
of calcium and riboflavin in nearly three cups of milk were added to
the diet. The level of the supplements was designed to meet the
allowances of the National Research Council and was less than that
for the previous year.
These subjects, similarly to the first group, quickly came into
negative balance on the restricted diet. The addition of the dicalcium phosphate, however, did not bring them into calcium equilibrium. Phosphorus and riboflavin balances were maintained at
equilibrium and nitrogen showed a positive balance during the
period of supplementation.
During the winter term a dietary regimen is to be followed
similar to that of last year. The restricted diet will be fed for
three weeks, followed by the addition of calcium, phosphorus and
riboflavin from milk in the same amounts as supplied from the
synthetic sources.
Balance experiments and bone density measurements will be
used as criteria in comparing the availability of the various
nutrients from the synthetic sources and from food.
TEXTILES AND CLOTHING
Serviceability of Tennessee Cotton in Consumer Fabrics
The study of Tennessee cotton was begun in 1949 in order to
determine how the physical and chemical properties of the cotton
fiber are related to the properties of the yarns and fabrics spun
and woven from the fiber. If concrete evidence of such a correlation can be found, tasks of the' cotton grower and mill man can be
made easier.
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The pilot study on dish towel serviceability which was discussed
in the two previous reports was completed. Although the study
was much too small to support definite conclusions, the results were
promising enough that a large serviceability study was started.
This study includes three different types of fabrics which were
woven from 15-bale lots of two varieties of cotton, Tennessee 241
and Delta Pine 15. All of the cotton was grown and ginned in 1950
on the State prison farm at Fort Pillow. The fabrics, a white herringbone twill, a blue chambray, and a yellow osnaburg, were woven
by the State Prison Industries at Nashville. Representative samples
of the fiber and yarns used in making these fabrics were also obtained for testing purposes.
All of the fabric, (1,000 yards) was laundered before cutting
out the articles in order to minimize later shrinkage. The fabrics
were made into eight different types of articles by the College Maid
Shop of Maryville College, Maryville. The fabrics and the various
articles made from them are given in Table 10.
TABLE lO-The

Type of Fabric
White Twill

types

of fabrics

alld the t),pes alld Illllllber
sen,iceabi/it),
stud)'.

of articles

used ill the cottOIl

Number of
Articles

Type of Article
Laboratory coats .
Dresses with boler"os
Boys' overalls

Blue Chambray

Skirts
Work shirts
Girls' pinafores

Yellow Osnaburg

Drapes
_
Place mats and napkins

.
__ _._

__._

.

.
_.._.._.__

30
30
30

__ .
_. __
._.._
_.. .__

30
30
30

.
.

30 pairs
90

All of these articles were put into service, with the cooperation
of 125 Knoxville people, in October, 1951. With the exception of
the drapes, all articles are brought to the Textiles Laboratory once
a week to be washed and ironed under controlled conditions. The
drapes are laundered once a month. All of the cooperators keep
written records of the number of hours per week that each article
is used.
In addition to washing and ironing the articles which have
been used, control samples which have had no wear are laundered
so that the degrading effects of laundering can be differentiated
from those of service.
One-third of the articles in this study will be removed from
service after one year while the other two thirds will be kept in
service for the second year. The fiber, yarns, and fabrics, both
before and after wear, will be tested for physical and chemical
properties. The results of these tests will be used in an analysis
of the variance and in multiple correlation tests.
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Consumer Preferences Among Selected Clothing Articles
The pilot study on six selected items of women's clothing which
began October 1, 1950, was continued through September 31, 1951.
Fifty-four homemakers, rural and urban, in the Knoxville area
participated.
Records of all purchases of the six items were kept
up-to-date and reactions as to satisfaction and/or dissatisfaction
were noted carefully. This information was collected at the end
of each six-week period. Personal interviews were held once every
three months. The analysis of factors causing satisfaction and/or
dissatisfaction with the purchases after six months, and one year
of use will be continued.
The information gained concerning
dresses and shoes has been analyzed and plans have been made to
study the informtaion on the other four items. As the work of
tabulating and analyzing was carried on, revisions of the forms
were found to be necessary.
Complications and problems involved in carrying on a large
expanded study were explored and, after many conferences with the
Bureau of Business Research, the recommendation to limit the study
to East Tennessee was accepted. Limited funds· and personnel
prohibited a state-wide study at this time. It was decided that a
well-chosen sample of 300 women should give adequate results for
the purpose of the study.
The procedures used throughout the sampling were recommended by the University of Tennessee Bureau of Business Research. The eight cities or towns drawn are Chattanooga, Cleveland, Etowah, Alcoa, Knoxville, Clinton, Morristown and Johnson
City.
After the determination of the cities and the number of interviews needed in each city, the remaining problem was one of the
selection of the participants within the cities. Investigation showed
the most accurate and recent listing of city residents available to
be in the latest city directories. These were available in all but
one of the eight selected cities. In Etowah a listing of electric
subscribers was used, following the same random technique as was
applied to the directory listings.
One hundred extra participants were selected and will oe carried throughout the study to help take care of dropouts. These
were determined by city size also. Samples have been drawn for
Chattanooga and Knoxville. The samples for the other six cities
or towns'will be drawn in the near future.

HORTICULTURE
TREE FRUITS
The spring of 1951 was marked by exceeding cold and late
frosts over much of the state.
Temperatures were recorded as
low as -13°F. at Springfield and -20%° at Jackson. These tem-
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peratures were sufficient to kill peach buds at both locations and
increased the damage due to severe freezes in the late fall of 1950.
Knoxville produced the only peaches on test.
Of 116 varieties
planted at Knoxville, 50 fruited, some for the first time. Dixigem,
Southland, Jerseyland, Prairie Dawn, Wild Rose, Goldeneast, Redhaven, and Triogem show promise. Two varieties, Rio Oso Gem and
Redskin, were seriously winter injured. At Springfield three varieties proved excessively susceptible to cold damage. These were
Georgia Belle, Hardin's Pride, and Shippers Late Red. There was
cambial injury on all varieties except possibly Golden Jubilee, and
Burbank Elberta. In some cases, notably Dixigem, Sunhigh, and
Sullivan's Elberta, cambial injury in the crotches was so severe that
full recovery is not possible.
Although temperatures
recorded were materially lower at
Jackson, injury to the trees was apparently not as severe as that
recorded at Springfield. Heavy applications of nitrogen and good
precipitation conditions with a minimum amount of pruning probably aided in the recovery of the orchard from freeze damage.
Variety tests with apples carried on at Crossville are too young
to have produced fruit. Growth records taken' at the station indicate that Jonathan, Early McIntosh, and Summer Ram,bo are
making the best growth.
Yellow Transparent and Wrixparent
seem to be making the least growth. Several varieties had a few
fruits this year. Summer Champion and Anoka seemed to have had
the most fruit.
Comparative pear variety plantings designed to test stationdeveloped varieties are located at Knoxville, Springfield and Jackson. Records continue to be gathered from th old plantings at
Mericourt. Seventy-five varieties of fireblight resistant pears with
considerable quality have been isolated and propagated in this project. Careful records were made of the time of blooming, rate of
growth and veg~tative characters.
Observations of a progeny
orchard abandoned at Clarksville are showing the extent of disease
resistance being obtained. Over 82 percent of the progeny in this
orchard show no evidence of fireblight and five percent more had
only a twig or two injured by the disease. More than 48 percent of
the progenies showed no defoliation as late as the eighth of August.
The data on blooming indicate that none of the Tennessee selections
are extra early blooming, a few are rated as early, most blossom
late. Stations in nearby states are beginning to harvest fruit from
the blight resistant selections provided them. Some favorable reports have been received.
The work with orchard management was carried on for the
year on peaches alone at Springfield. Indications were found that
a half-sod cultural method on hillside orchards may have possibilities. The only measurable effect at present is on soil itself where
the half-sod has definitely retarded sheet erosion. There seems to
be no difference in the growth of peaches in the treatment and
others.
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Rather extensive effort is underway to determine something
of the value of nut crops and the varieties of nuts adapted to the
state. This work is under the cooperation of the Tennessee Valley
Authority for the most part. Primary kinds of nuts under test are
black walnut, Chinese chestnut, filbert, and pecan.
SMALL FRUITS
The results of the strawberry variety tests at the Plateau Experiment Station for the year are based strictly on the vegetative
performance of the varieties in the test. Blakemore, Tennessee
Beauty, and Tennessean produced far more plants with the unfavorable summer conditions than did Armore and Vermillion. Fortynine Tennessee selections were compared with Tennessean, Blakemore, and Fairmore during the year at Jackson. At Dandridge seven
varieties are under test. Maximum yield was made by Tennessee
Beauty followed by Tennessean. Tennessee Beauty Produced 7,090
lbs. per acre as compared to the Blakemore which produced 4,800
lbs, and Tennessean which produced 6,500 lbs. per acre. These
selections were made in 1947 and are under comparative tests for
the first time. Two selections which appeared to have desirable
earliness are T-ll04 and T-1l12. These selections produced more
early fruit in this test than did Blakemore or Tennessean.
They
yield well with over 350 crates per acre, as compared with Blakemore which produced 207 and Tennessean which produced about 200
crates. Replicated tests should determine whether or not these
selections consistently yield better than the other varieties.
Some
20 different crosses are under investigation at the present time using Blakemore, Fairfax, Klonmore, Missionary, Robinson, Shipper,
Sparkle, Sewanee, T230, T654, T842, T846, T866, T906, and Tennessean as parents. A total of 5,594 seedlings were set out.
A study of strawberry renovation carried out at Jackson in
which three systems were tried indicated that the best system of
renovation removed the most old plants .. This system consisted of
turning out the plants in the center of the row with a narrow shovel
and thinning the remainder with a spike-toothed harrow dragged
across the row. The old beds were maintained.
The mulching experiments with strawberries at Knoxville were
discontinued following the harvest season of 1951. The following
facts were developed. Plots without mulch yielded more total berries than did mulched plots. The qualtiy of the berries on the
mulched plots was superior to that of the unmulched plots. There
was no more winter injury on unmulched plots than on mulched
plots with a minimum temperature of 5°F. Mulched berries matured later. There was no difference in soil moisture.
It is suggested that, if selling for fresh market, it is desirable to mulch with
not less than 1% tons of presprouted straw put down before harvesting.
Experiments on preplanting rotations for strawberries are carried on at Crossville and Knoxville. The choice of preplanting crops
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varies somewhat. At Knoxville the chosen crops are corn, tobacco,
sweet potatoes, soybeans, and fallow. At Crossville the crops
chosen are the same except for red clover which takes the place of
fallow. The time required for cleaning each of the plots was
recorded. The total difference between the plots most difficult to
handle, red clover, and least difficult to handle, soybeans, was only
24 minutes. This, however, represents a better than 20 % difference
in the time required for hoeing. A study of the numbers of weeds
per plot shows that the corn plots had 82 weeds per 8 sq. ft.,
tobacco 36, sweet potatoes 60, soybeans 61, and fallow 76.
Experiments using weed control chemicals for strawberries
seemed to indicate that the best materials for use during the growing season are 2,4-D and Crag Herbicide No. 1. Crag Herbicide 1
appeared to disturb strawberry plant behavior least. Strawberries
were harvested in 1951 from plots treated in 1950. The untreated
plots considerably out yielded treated plots except in the case of an
application of six pounds of 2,4-D applied as a pre-set application.
TCA used in this experiment destroyed the plants. An attempt to
determine a procedure for the fertilization of strawberries on new
land was continued at Crossville. The results for 1951 show
clearly the necessity for phosphorus on this crop when planted on
new land as reported previously. Nitrogen is also highly important.
New land, when acid, should be limed. Potassium is apparently not
necessary.
Bramble fruit breeding continues. with black raspberries and
blackberries. Enough progeny of Rubus occidentalis has been studied
to suggest that it is not likely an adapted variety will come from
this species directly. Three species, R. c1'ataegifolius, R. Ludwigii, and
R. albescens, have been selected to use as parents with R. occidentalis.
A population containing one quarter R. crataegifolius is available for
study. Populations with one-half of the other two species should
fruit this summer. It is hoped that progenies involving either onefourth R. ludwigii, or one fourth R. albescens will be available from
greenhouse crossing. The best Tennessee selections R. occidentalis
are being used as sources of genes from this species.
The problem of what appears to be a virus form sterility appeared in blackberries in· regard to Eldorado and Alfred. About
600 seedlings of blackberries were transplanted to the field this
spring and, despite the dry weather, developed well. Some of the
first generation material looked quite good.
Black raspberries under aluminum foil mulch and under clean
cultivation averaged fifty-seven and fifty-six feet of cane growth per
plant. Under straw mulch plants averaged 108 feet. Records are
being continued.
Grape variety trials are carried on at Crossville and at Knoxville. At Knoxville the best of the new varieties appeared to be
Seneca, Athens, Van Buren, Kendaia, Ruby, Urbana, and Sheridan. At Crossville among the newer varieties Van Buren and
Sheridan appeared among the best.
These varieties produced
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crops comparable to the standard varieties Concord, Fredonia, and
Niagara. The standard varieties did well at Knoxville as well as
Crosville.

VEGETABLES
Variety tests with vegetables are carried on at Jackson, Crossville, and Knoxville. This year cauliflower, broccoli, green beans,
pole beans, English peas, sweet corn, head lettuce, and sweet potatoes were under test. Bean results were collected from Knoxville
and Crossville. At Crossville, Contender was tbe highest yielding
snap bean with 503 bushels per acre. In the fall, at Knoxville, this
bean was the top yielding variety with 443 bushels. Top Ctop
out yielded all other varieties with 480 bushels at Crossville but did
not yield any more than Tendergreen at Knoxville in the fall. In
the spring season, Topcrop outproduced Contender and was the
highest yielding bean in the Knoxville tests. Other high yielding
lines were B-2254, B-1643, B-1661, B-1801-7, B-1482, Rival, and
Wade. Over a three year period at Crossville, Topcrop outproduced
Tendergreen by 30 percent.
Pole bean varieties tried at Knoxville indicate Green Savage
and Canfreezer to be somewhat better producers than the standard
variety Kentucky Wonder. These two varieties out yielded Kentucky Wonder by about 20 bushels per acre. Lima bean trials were
carried on at Knoxville and Jackson. The maximum yield at Knoxville was made by the variety Emerald and at Jackson by the variety
Oklahoma 13-1. Emerald was considered the outstanding variety
at Knoxville and very good in West Tennessee. Yields in West
Tennessee approached a ton and quarter per acre and in East Tennessee one variety, Emerald, produced nearly three tons.
In the spring season DeCicco and Early Green Sprouting Broccoli were the best varieties on test. The difference between these
two varieties was not significant. Six varieties of cauliflower were
on trial at Crossville and two at Knoxville. The highest yielding
variety at Crossville was Snowball E and at Knoxville was Snowball
X which out yielded Snowball 34 by about 1 ton per acre. All the
high yielding varieties in the test produced better than 11 tons per
acre.
Head lettuce trials at Knoxville included four varieties. The
best of these were Great Lakes and Progress.
Although three
varieties, Premier, Great Lakes and Pennlake out yielded Progress,
tip burn was so severe on Premier and Pennlake that the marketable
yield was greatly reduced.
Observational trials indicated that
Ferry-Morse 366A and Great Lakes 0002 from Ferry-Morse were
worthy of further trial.
Tomato trials were carried on at Jackson and at Knoxville.
At Jackson, Urbana, a small fruited early tomato, gave the highest
yields. A product of the Tennessee breeding, 55S, or STEP 190, was
second and Stokesdale third.
STEP 190 is characterized by a
smooth, deep fruit just slightly smaller than Rutgers. It is about
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ten days earlier than Rutgers. It is chiefly useful for greenwrap.
It seems to be as tolerant to fusarium wilt as Rutgers, but is not
immune. At Knoxville there were ten varieties on test. The four
leading varieties were two seletcions of Rutgers, No.2 and 3, STEP
89 and STEP 139. Tucker S-6-17 yielded nearly as well as the
four other varieties, the maximum difference being 1,643 pounds
between Rutgers No.3 and Tucker. From the standpoint of early
yields in this case the amount of fruit harvested between June 20
and July 25, STEP 140 was first with 11,480 pounds, STEP 89 is
second and Urbana is third. In the observational trials, STEP 171
and STEP 179 appear good. Rutgers was the outstanding tomato
in the trials. Stokesdale appears to be a satisfactory variety.
The English pea variety test was carried on at Knoxville this
year. A total of fifteen varieties were on trial. Wando was ranked
first in yield and is a good freezer type. Promising new lines were
P-87, P-39 and Associated 630. Both P numbers are from Charleston Breeding Laboratory.
The sweet corn variety test was carried on at Knoxville. Thirteen varieties were in replicated trials and twenty-one were under
observation. The highest yield was made by Huron from Associated
Seed Company which out yielded Calumet, the second ranked variety, by 1,500 lbs. The five varieties rated best were Huron, Oto,
Ioana, Golden Security, and Golden Hybrid 1734. The four poorest
varieties were Iochief, Aristogold, Tristate, and Golden State.
In the observational trials Narrow Grain Hybrid No. 60, Yellow
Grain Hybrid 63, Golden Cross No. 18, DVF 50-15 and Golden Evergreen were rated as worthy of replicated trial.
Sweet potato variety work was carried on at Jackson and
Knoxville. Eight varieties were on trial at Knoxville and 15
varieties at Jackson. The maximum yield at Jackson was made
by N-38-48B followed by La-240 which was third in yield at Knoxville. Other good varieties at Jackson were N-38-48A, L-241, and
N-39-49A. At Knoxville a selection from seed given the station by
Dr. Miller of Louisiana, B-5999 was the highest yielding variety.
Seven strains of Unit 1 Puerto Rico were grown on very poor land.
The maximum yield was obtained from a strain secured from a
local farmer. Because of poor land, droughty conditions, and inadequate stands, this test is not considered significant.
Various cultural studies are carried on with vegetables at most
of the stations where horticultural work is being developed. At
the West Tennessee Station at Jackson, experiments to determine
the value of lime for various crops are being continued. Results
indicate that under West Tennessee conditions cantaloupes require
considerable lime. Sweet corn and watermelon are not so much
affected between pH 5 and 7. During the year, cantaloupes planted
on unlimed soil practically failed to fruit. Few plants survived on
the unlimed plots and the total yield was only 603 lbs. per acre. On
the limed plots the crop was 15,600 lbs. There was no 'great
difference in the yield of watermelons, the unlimed plots producing
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30,000 lbs. and the limed plots 25,000 lbs. per acre. Un limed plots of
sweet corn produced a total of 247 lbs. as compared with 173 lbs.
for the limed plots.
Studies to find media for production of seedlings continued at
Jackson with the same results. Spagnum moss and expanded mica
have proved good materials for the germination of small seeds. Both
require post emergence fungicidal treatments and in neither case
was it possible to completely control damping-off fungi. Well rotted
hardwood sawdust seems to offer possibilities for the control of
damping-off fungi. It seems to be easier to handle than either spagnum or expanded mica. The use of inorganic fertilizers is required
and a quarter ounce of 6-60-12 per flat has permitted normal growth
of seedlings.
A study at Dandridge to determine the effects of fertilizer on
tomatoes was continued. There was less difference than expected
in total yield whether 100 lbs. or 2,000 lbs. of 5-10-10 was used.
The proportion of small to large fruit was increased with increasing
amounts of fertilizer to 1,500 lbs. per acre. With 100 lbs. from a
total of 325 bushels, there were 71 bushels of large tomatoes, 200
bushels of small tomatoes and 54 bushels not salable. With 1,500
lbs. of fertilizer producing a total of 401 bushels there were 110
bushels of large tomatoes, 221 bushels of small tomatoes and 70
bushels unsalable. On the basis of the market at Dandridge for
the year the low application fertilizer producd an income of $380
per acre and the 1,500 lbs. application produced $550 per acre.
Irrigation experiments for the year carried on at Dandridge
were designed to discover the effect of water when applied with the
maximum possible amount of fertilizer.
The results indicated
maximum yields occurred when 0.4 of an inch of water per day was
applied to bush beans. A yield of 267 bushels resulted. When 0.1 of
an inch of water per day was applied the yield was 163 bushels. A
study of turnip green irrigation based on the same plan as that for
beans provided a yield of 6.5 tons per acre with 0.3 of an inch per
day and 3.2 tons per acre with 0.1 of an inch of water per day.
Maximum yields with turnip greens, however, occurred at the rate
of 0.25 of an inch of water per day. Water was applied when indicated by the evaporation pan method.
A comparison was made at Dandridge between yields of irrigated and unirrigated corn, a crop used in that area for hominy.
Irrigated corn produced at the rate of 78 bushels per acre and the
un irrigated corn produced 32 bushels per acre.
A preplanting rotation for tomatoes at Dandridge does not
seem to indicate any major differences between lespedeza, alfalfa,
red clover, sweet clover, sericea mixed grasses or weeds in total
crop production this year. Maximum production was made following red clover. Minimum production apparently was made following
lespedeza. The difference between the maximum and minimum
production was 1 ton per acre.
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BREEDING

Three projects are carried on under this title. Tomato breeding
at Jackson, sweet potato selection at Jackson and Knoxville, and
snap bean breeding at Dandridge.
The tomato breeding work is
divided into two sections, the effort being to develop an early
tomato and a greenwrap tomato for the normal market. The work
leading toward the development of early tomatoes has advanced
further than that for greenwrap tomatoes for normal market.
There has been definite improvement of both size and quality in
tomatoes maturing before Rutgers and Marglobe.
In tomato breeding it is worth knowing how much out-crossing
is occurring in the field. Crosses were made between Green Stem
No.5 obtained from the U. S. Vegetable Breeding Laboratory of
Charleston, South Carolina, and normal tomatoes.
Green Stem
No.5 has a recessive character for greenness and when crossed
with most tomatoes the hybrids show a purple stem when immature. Under Tennessee conditions only 2.8 percent of field crossing
was indicated.
Several Tennessee selections from Louisiana bred sweet potato
seed show considerable promise.
Tests of some of the selections of snap beans in New York
State have confirmed the resuts of observations here in Tennessee.
A high degree of anthracnose resistance is being developed within
the selected lines. The horticultural value of these beans is as yet
not sufficiently high and it will be desirable to recombine the material with various varieties of P. 7J1dgaris in order to improve their
horticultural qualities.
NURSERIES

AND ORNAMENTAL

HORTICULTURE

A comparison of various woolly apple aphis resistant stocks
was started during the year. It would seem desirable to begin
work studying the value of various male parents for hybrid Pyrus
calleryana seed. At the present time the work with various ornamentals continues in particular with H cmcrocallis and Tritoma.

PLANT PATHOLOGY
The activity in plant pathology during the past year was
stepped up noticeably, due in large measure to disease threats to
some of our major crops. A considerable part of our efforts has
been devoted to the determination of heretofore unknown plant
diseases. These specimens were well distributed over the entire
State and, although in some cases they represent local problems,
several appear to be serious threats to agricultural production.
Some of them are potentially of sufficient importance to pose a
real threat not only to agriculure but also to the general economic
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foundation of certain industries.
An ever increasing interest in
control of plant diseases from business interests and urban dwellers
is noticed. Farm problems continue to be of concern when dealing
with the established troubles that have been recognized in the
past. New problems have arisen when a shift in activity has been
established. This is particularly exemplified in serious losses to
pasture and forage production with the emphasis on that field of
activity.
The discovery of the oak wilt disease in Tennessee has focused
a real interest in prevention of losses to timber due to plant
diseases. Although the possible extent of losses has not been
explored, a threat of this kind has aroused more than ordinary
concern. A continuing search for the presence of this disease has
been made and close relationships maintained with other agencies
engaged in this study. The place of the oak as a shade and ornamental specimen is fully appreciated by people from all parts of
the State, as evidenced by the correspondence and specimens submitted for determination of the presence of this dread disease. The
lumber industry has already taken steps to organize for an over-all
defense program, and close contact has been maintained with the
National Oak Wilt Foundation. Early detection is the most effective means known at present of thwarting ravages of the disease.
Technical facilities for carrying out the work in plant disease
control were strengthened by acquiring apparatus and equipment
both at the central station and at the substations. By coordinating
the activities, mutual assistance was obtained by the branch stations and the laboratory at Knoxville. In particular, this applied
to the cotton wilt studies, the tobacco black shank work, and the
fungicide project. The development of the fruit and vegetable work
in the western part of Tennessee makes it logical that the spraying
experiments be carried out in that area. The proximity of commercial orchards to the laboratory at Jackson makes it possible
for cooperation with interested growers reciprocally pofitable to the
experimental work and application to growers' problems.
The major effort of the Department has been devoted to specific projects. The details of work done will be found in technical
reports before the various professional societies, and the applicable
findings have been summarized in popular terms in several circulars
and Extension Service publications.
ALF ALF A CROWN ROT
Studies during the past year on this project indicate rather
definitely that pre-seeding treatments with fungicides offer little
practical promise for control of the disease, nor has any resistance
been detected among plants that are subject to this disease. The
application of ferbam during the growing season prevented the
disease from becoming serious on test plots and was the only
chemical of from 15 to 20 materials and combinations thereof that
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gave any indications of practical control. The rate with which
the material was required coupled with the expense does not hold
immediate promise of being of any value for this one disease.
This and other diseases of alfalfa apparently can be controlled at
present only with careful management practices, but further study
is mandatory in the light of increasing reports of crop failures.
ROOT DISEASES

OF SMALL CEREALS

A study was made in accordance with the outline for the
Research and Marketing project with the purpose of determining
the underlying cause for deterioration of small grains due to root
diseases. To date most of the findings apply to barley, although
considerable work was done with wheat. Of the numerous organisms isolated, only two were found to be of sufficient seriousness that they may be regarded as primary pathogenes, namely,
H elminthosporium sativum and Pythium spp. This has greatly clarified
numerous aspects of the root rot situation and has already led to
the formulation of a practical plan for improving barley varieties.
It was found that the former fungus causes the major part of the
trouble and that it becomes established on the above~ground parts
of the plant early in the season and later affects the roots. Some
resistance to this disease in the crown was found among the barley
varieties grown for testing. It was also established that the reason early plantings so often fail is that this fungus attacks during
the warm part of the season. These fundamental considerations
are now implemented by breeding work and studies in planting
practices with some promise of practical advantages to be gained.
The same procedure was followed with wheat, and while the results
are not as clear cut as with barley the indications are that the same
findings will be obtained. In connection with the studies, barley
scald was found to be of considerable more importance than had
been realized in the past. Resistant lines suitable for parental
breeding material have been obtained, and the possibility of incorporating resistance into the present varieties seems assu~ed.
COTTON VERTICILLIUM WILT
These studies were greatly expanded the past year and it was
found that the disease is far more widespread in the State than
when first discovered. The manner in which this spread has taken
place is yet to be determined but will have a very important bearing
on control of the disease. The actual losses from the disease, however, are apparently small except in certain areas. Here they have
increased to take a toll of a third of the crop in critical years. The
work was reoriented to include studies on the effect of crop residues,
rotations, and other approaches that might give an immediate alleviation, but at the same time no lessening of effort to develop a
resistant plant was made; in fact, with the improved facilities 150
lines were tested in the field and greenhouse for resistance. AI-
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though none showed high resistance, the variability indicated that
future breeding is justified. With the increased emphasis on this
project made possible by the completion of other projects, it is
confidently believed that much doubt and concern over the problem
will be cleared up within the next three to five years.
NEW FUNGICIDES
Work on this project covered numerous crops, which is the
purpose of the study; that is, to determine the best fungicides for
control of specific diseases. Leafspot of alfalfa was not controlled
by copper fungicides. Turnip green leafspot, however, was effectively controlled by bordeaux mixture and ferbam.
Two applications gave significant reduction in disease. The bordeaux, however, caused severe injury and is used only as a spray following
harvest of the first cutting and prior to the development of the
second crop. Fifteen fungicides were tested for control of crown
rot of alfalfa. All the commercially available seed-treating materials used for cotton were found satisfactory at the manufacturer's
recommendations. An all-purpose fruit spray schedule previously
developed was modified, on the basis of the year's work, and found
to be satisfactory for home orchards. This was published as an
Extension circular. The recommended spray mater.ials for commercial orchards are again found to be more satisfactory than a
number of new materials offered to the public. This information
has been the basis of the State spray schedules.
Wheat treated with mercurial materials several weeks in advance of planting were quite inferior in emergence and growth to
untreated grain.
Twenty materials employed for fungicidal use against the
tobacco black shank organism were tested. Malachite green 1 to
1,000 was found effective in greenhouse pot tests. Nabam prevented the growth of the black shank organism at 1 part to 300
parts of water by volume, based on laboratory and greenhouse tests.
While these and other materials were useful in the control of the
organism, 5% formaldehyde is still considered the most satisfactory
material when all factors are concerned.
STRAWBERRY ROOT ROTS AND THEIR CONTROL
The development of strawberries resistant to specific root rots
was continued in accordance with the plan of the experiment, but
nothing of significance has developed. The search for individual
organisms that may be responsible for the root rot complex disclosed the presence of an unidentified fungus that has been observed
over a fairly wide range and is perhaps one of the more critical of
of this organism offers a possible lead as to a practical control
measure. Growth of the organism is favored by high temperature
and high acidity. The pH range of 6 to 6.5, which is quite suitable
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for the growth of strawberries, inhibits the growth of the organism.
Hence, it may be possible to modify the pH to a point that will prevent the disease without being deleterious to the berries. Applications of this finding is to be studied further.
TOBACCO BLACK SHANK
The widespread increase of this disease in Tennessee has
brought the situation to the critical point and the search for control was intensified during the season. At Knoxville the entire
greenhouse was set aside for screening resistant lines where there
would be no possibility that the disease might escape to tobacco
fields. The lines checked very well as to resistance with the results
obtained in field tests at the different substations. The project has
been coordinated with V.S.D.A. personnel. No outstanding resistance was found with common tobacco lines but interspecific crosses
showed the presence of lines that will serve as parental material
for further development.
Two dark fired tobacco lines showed
distinct resistance to black shank when grown in the greenhouse
and compared with susceptible varieties.
TOBACCO BREEDING
This project is confined to dark fired tobacco, and work was
carried on for resistance to mosaic and wildfire. Several resistant
lines to both diseases were obtained and progress was mad~ in
developing these for type. Six of the 10 lines are apparently
homozygous for mosaic resistance.
Five plant selections were
deemed of s_ufficientvalue to save for further development.
DISEASE-RESISTANT

TOMATOES

Despite a season rather unfavorable for late blight, considerable
buckeye rot was found in the State, indicating the necessity of
developing resistance to this disease independently.
Grown for
observation were 261 new accessions of tomatoes and tomato-like
relatives.
Single and combined resistance to late blight, buckeye
rot, and Fusarium wilt was studied. Foliage and fruit resistance
to late blight did not parallel. Missouri 160-A, while outstanding
in resistance to late blight on the foliage, buckeye rot, and wilt, is
very susceptible to late blight when fruit is inoculated. A laboratory method of testing resistance to buckeye rot was found to agree
closely with results obtained in the field.
WHEAT BREEDING
Fourteen lines of wheat were planted in three locations in the
State to observe resistance to leaf rust, stem rust, and mildrew.
At the same time data were obtained on agronomic and milling
qualities.
The assistance of the Plant Breeder was obtained in
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making morphological evaluations.
The results indicated that all
the lines were quite resistant to leaf rust and mildrew in comparison
with the commercially grown varieties. Yields of the wheat were
about average. The milling tests of these lines indicated that they
were harder than desired for local introduction.
A cooperative
project with the Plant Breeder and the Entomologist has been
developed from this point with the purpose of correcting the agronomic deficiencies, adding Hessian fly resistance, while at the same
time retaining the disease resistance that selections hold.

POULTRY
GENETICS

AND PHYSIOLOGY

Breeding for resistance to cecal coccidiosis has been carried on
as part of the Southern Regional Poultry Breeding Project since
1947. This year, the inbred lines of Barred Plymouth Rocks, which
have been selected from stock bred for resistance to this parasite,
were eliminated due to extremely poor reproductive performance.
As a continuation of this breeding project, White Plymouth Rocks
and New Hampshires were selected for foundation stock. Preliminary testing for response after oral inoculations with Ei1neria tenella
has been initiated on offspring of the foundation stock.
The results of broiler performance tests suggest that a great
difference exists between strains of broiler chickens.
Over 400
chicks from each of two outstanding broiler strains were brooded
in adjoining pens. All lots were in replicate. When fed a ration
designated as a high energy feed, strain "a" averaged- 2.7 pounds
at 10 weeks while strain "b" averaged 2.3 pounds per bird. Chicks
fed a standard ration weighed 2.4 and 2.1 pounds at 10 weeks of age.
In addition to more rapid growth, strain "a" feathered earlier, had
less mortality, and better feed conversion. At market time, these
differences resulted in considerable differences in net profit per
chick.
The role of sex hormones in body and bone growth has been
investigated. It has been noted that while neither male nor female
hormones alone produce any change in bone or body growth, combined male and female hormones cause a marked stunting of growing long bones. However, the combined hormones did not affect
general body growth.
Results from crosses between Bantams and larger chickens,
made to investigate the inheritance of growth rate and adult body
size, indicated that the Bantams differed from the larger birds by at
least one sex-linked gene. Contrasting alleles of this sex-linked
gene (or genes) cause differences in body weight at 12 weeks of
age, amounting to about 10%. Differences in body size at 40 weeks
of age appeared to be merely the manifestations of differences in
growth rate prior to 9 weeks of age.
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POULTRY NUTRITION
Xanthophyll, a nonnutrient, is the yellow pigment which produces the yellow skin of some breeds of chickens and is responsible
for the egg yolk being yellow. When alfalfa silage and green pasture are fed to hens they produce eggs with deeper colored yolks
than those receiving only yellow corn and dehydrated alfalfa meal.
Spectrographic studies of the eggs indicated that the deep, yellow
pigment was due chiefly to Xanthophyll; however, other yellow
pigments were present.
Whereas the color of the egg yolks were darker in groups receiving the silage and green pasture, interior egg quality and shell
strength were approximately the same.
.
Antibiotics, which have been shown to improve feed efficiency,
increase growth rate and reduce the vitamin B12 requirements, were
studied further.
The amino acids: methionine, homocystine, and
lysine have been found to be nutritionally related to the antibiotics.
A very poor response is obtained from an antibiotic if the ration is
deficient in methionine or lysine. In some experiments a lysine
deficient ration was not improved when supplemented with an antibiotic.
.
Studies on an unidentified growth factor suggest that if a ration
is adequate in known and unknown factors, then a response to antibiotics will not result. The unidentified growth factor being studied
is water soluble, unstable, found in animal protein and soybean oil
meal, and is required for growth, feed efficiency, feather pigmentaton, water intake, and protein metabolism.
Radioactive isotopes are proving to be desirable tools for
certain studies on vitamins, unrecognized factors, detergents and
minerals in poultry nutrition.
The detergent tested reduced the
calcium deposited in the bones; whereas, certain water soluble
vitamins increase the calcium deposition in the bones.
The unrecognized factor and vitamin D increase Ca-45 bone
mineralization value.
POULTRY PARASITOLOGY
By mutual agreement between the Tennessee Agricultural
Experiment Station and the Regional Poultry Research Laboratory,
East Lansing, Michigan, three groups of four-week-old White Leghorn cockerels were obtained to test for resistance or susceptibility
against cecal coccidiosis. Each lot of 60 cockerels consisted of 30
resistant and 30 susceptible birds to the Avian Leucosis Complex,
as developed by the East Lansing Station.
Upon arrival, each bird was inoculated with a sub-lethal dose
of the causative agent of cecal coccidiosis. Daily weights were
secured during the disease cycle and for a week thereafter.
Results indicate little or no differences in weight losses or mortality between the two groups of birds. These data reveal that a
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stock developed for resistance to one disease is not necessarily
resistant to a second; Le., lines must be selected for a specific
resistance.
Seven drugs and drug combinations were fed at recommended
low levels (preventive levels) to groups of 5-week-old White Plymouth Rocks. Drugs used in this test. were sulfaquinoxaline, sulfamethiazine, a mixture of micronized sulphur (92.5 %) and sulfaquinoxaline (5 %), micronized sulphur, nitrofurazone nitrophenide
and "parabis-90."
Each group was inoculated with laboratory cultures of the
protozoan causing cecal coccidiosis. The efficiency of each drug or
drug combination was determined from percent weight increases
and compared with control lots .
. Results from these tests indicate that (1) "Parabis-90," nitrofurazone and the combination of micronized sulphur and sulfaquinoxaline demonstrated efficiency in maintaining weights of
birds infected with cecal coccidiosis, (2) a complementary action
exists between sulphur and sulfaquinoxaline as demonstrated by the
ability of the combination to maintain weights while sulfaquinoxaline or sulphur alone did not.

MANAGEMENT
The maximum use of pasture by chickens has been a problem
under study by the Tennessee Station for some years. During the
year three lots of Single Comb White Leghorn pullets and cockerels
were placed on a good pasture when 12 weeks of age. All lots were
allowed free ac<;ess to pasture until placed in the laying house at
24 weeks of age. In addition to pasture, Lot 1 received an all mash
growing ration, Lot 2 received 90% of the amount of mash consumed by Lot 1, while Lot 3 received only 80% of the amount of
mash consumed by Lot 1.
The birds in Lot 3 (80% of full feed) required approximately
2 weeks longer to reach 50% production than did Lots 1 and 2.
In conjunction with this pasture study 15 cockerels were
included in each lot. At 4 week intervals an equal number of males
from each lot were sacrificed and the degree of parasitism determined.
Every cockerel examined was found to harbor cecal worms,
75% were infested with the common large round worm while 6.8%
of the birds ·harbored one species of tape worms. The cecal worm
load was sufficiently large to indicate that more of these parasites
occurred in Lot 3 (average of 134.5 per bird) as compared with
119.7 worms per bird in Lot 2 and 98.3 worms per bird in Lot 1.
Cecal worms increased from 88.4 per bird on range to 154.6 per
bird in the laying house, indicating that the parasitic load increases
even after the flock is placed in a clean house.
A three year study involving the livability of Tennessee produced chicks through their first 21 days of brooding has been
completed.
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Record forms were supplied chick buyers on which they posted
number, the breed purchased, when and how the chicks were received, kind of litter and brooder used and the daily mortality.
The pullorum stages used under the provisions of the National
Poultry Improvement Plan were employed as a means of classification. A total of 812 broods were started or a total of 108,275
baby chicks. When total mortality through the first 21 days of
brooding was calculated 97.4% of the U. S. Pullorum Passed chicks
survived compared to 96.6% of the U. S. Pullorum controlled
chicks. These results clearly show that from 1,000 Tennessee produced chicks, between 966 and 974 should survive the first 21 days
of brooding. It further indicates that Tennessee hatcheries are
pursuing a desirable selection, pullorum control program.

FORESTRY EXPERIMENT STATION
MORGAN

AND SCOTT COUNTY

LANDS

This past year has been spent largely in getting further
acquainted with the property.
During the summer an intensive
study was made of the "calls" on the Morgan-Scott tract to
determine if possible where errors might be in the old boundary
survey. A map was first made of the outside boundary of the
tract. Field trips with local men revealed that there are very few
good corners in existence.
A detailed report of findings with
recommendations was written and filed with the maps and "calls"
on the property.
The north half of the west line is now well
defined. It was apparent that surveyors had not made corrections
for declination which has been the cause of some of the errors which
exist today. The east boundary line of the farm has been painted
along the existing fence. The remainder of it has not been surveyed
or painted.
FIRE CONTROL
No serious fire damage occurred this year to the property.
Last spring no fires were reported on U-T land, but this past fall
a fire started on land on the west side of the Morgan-Scott tract,
and burned an acre or two along the property line.
The same fire protection system was used this year as last year.
The same three men were employed to look over the property and
to notify the State mobile crew or fire tower lookout if any fire
occurred, and to assist the crew in fighting fire on University land.
Both Morgan and Scott County Courts appropriated money for
county-wide fire protection which is of great help.
This year the State Division of Forestry, in cooperation with
TVA, employed a man to do intensive fire control educational work
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in Morgan and Cumberland Counties. This should be of much
benefit since most of the U-T land is in Morgan County.
TREE PLANTING
Last spring 7,000 trees were planted on University land.
Seven acres were planted on the farm, and one acre in Dug Hollow
where a commercial gas line crosses the property.
The farm planting was made in two fields, one field containing
two acres that had been abandoned for several years and the other
a five acre field that had been in corn the year before. The small
field was planted with a mixture of white and shortleaf pines,
spaced approximately 6' x 6'. This planting was found to have
about 95% survival. The trees planted among briars seemed to do
best while those in broomsedge had more competition and did not
thrive as well. If all these trees continue to live there will be a
very good stand which will need thinning in 10 to 15 years.
In the five-acre field white, shortleaf, and loblolly pines were
planted on the hills and white ash in the bottom. These trees were
spaced six feet apart in the row and planted in every other corn
row, which gives a spacing of a little more than 6' x 6'. A check of
this planting revealed that the shortleaf and loblolly pines were
doing the best. White pine had a good survival but due to the
smaller size of the planting stock did not make as good growth.
The ash planting seemed to be a failure due to competition with
sedge and grass in the bottom.
The third area, in Dug Hollow, is planted on an unfavorable
site. When the gas line was laid, shale, clay and sandstone were
left on top of the ground; no topsoil was left. The heavy machinery
ruined the soil structure to such an extent that holes had to be dug
with a pick mattock. In this area was used a mixture of white
ash, white, shortleaf, and loblolly pines. The ash, loblolly, and
white pines were planted on the north hill while shortleaf pine was
planted on the south hill. When the planting was checked this fall
95 % of the trees were living and practically no weeds were growing
on the area. Quite a few volunteer pines were found since both
white and shortleaf pines are on each side of the cut. All trees were
in the ground by the middle of March and the wet spring weather
helped them to get better established.
.
The first planting made in the spring of 1949 is doing quite
well. Some of the more vigorous trees are nearly three feet tall
and competing very well with the hardwoods which have sprouted
vigorously over this burned area. It is not possible to make an
accurate survival count since the trees were planted more or less
at random over the burned area.
COAL DEVELOPMENT
During the past year both of the coal mines have been partially
active and from their operations the station received a total of
$3,435.91 for "17,179.55 tons of coal. Of this amount $3,176.81
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(15,884.05 tons) came from the strip mine and $259.10 (1,295.5
tons) from the drift mine.
After a considerable investment of time and money the first
load of coal moved off the Morgan-Scott tract July 23, 1951. Work
was started on the development of this mine early in the year but
many factors caused delays. First, it was necessary to get easements from all private landowners where the road would cross.
Next was the road building itself. An estimate of this job places
the cost around $3,000 to $4,000. A tipple had to be built and the
entry timbered. After the mine started, the biggest obstacle encountered was the lack of adequate markets and this is still causing
some trouble.
The royalty from this mine probably never will
approach that of the strip mine, but will be a more steady income.
As the opportunity arose trips were made on and around Little
Brushy Mountain for a better acquaintance with the various coal
seams. It was learned that the Station has several hundred acres of
Jellico coal under all this property at an elevation of 1,700 to 1,800
feet and it varies in thickness from 24 to 30 inches. A small portion
of this can be strip mined; the other will have to be drift mined.
Under this seam at 1,320 feet on the west Little Brushy tract the
Coal Creek seam can be found. However, this dips to the e:ist and
prospecting on the farm revealed it to be more than 30 feet under
the surface at an elevation of less than 1,250 feet.
Since these are rather thin seams no great coal leasing activity
may be expected until some of the more available coal has been
mined in the county and the delivered price is better than $4.50
per ton.
TIMBER DEVELOPMENT

AND SALES

No large timber sales were made this year since it was deicded
to complete our management plan before doing any extensive
cutting.
Some small sales of pulpwood, locust posts, and a few
poor quality trees around the strip mine were sold.
Some cutting of pulpwood was continued in Dug Hollow with a
total of 12.55 units being sold. In the area above Stephens Switch
and below the strip mine 31.4 units of pulpwood were sold or a total
of 43.95 units containing 160 cubic feet per unit. Labor again
has been the limiting factor, since employment is available at nearby developments.
Approximately 19,000 board feet, lumber measure, of logs were
sold from the area around the strip mine. This consisted mainly of
oak and poplar which would interfere with mining operations.
A total of 4,632 locust posts were sold this year. Most of these
'posts were sold to two local men who cut them as they received
orders. The majority of these posts were cut in the area of the
strip mine and were trees that had to be removed, were mature,
or of poor quality.
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Total receipts for the sale of timber products were:
43.95 units of pulpwood
.$ 43.95
18,800 board feet of logs
97.03
1J2 unit of dogwood
5.00
4,632 locust posts
231.60
Total

$377.58

In the late spring and early summer a cruise was made of the
timber on Little Brushy Mountain in preparation for the development of a forest management plan, as well as the part the Station
would have in a cooperative management venture of all State land
in Morgan and Cumberland Counties.
All trees from poles to sawlogs were measured on 75 one-fifth
acre random sample plots and the data were put on punch cards
by the Forestry Relations Division of TVA. This eliminated quite
a bit of office work since most of the tabulations could be made by
machine. This project was worked on a cooperative basis.
The result of this light cruise will be applied to the entire area
and will not apply to smaller areas within the large tracts.
The
data show the Station has a net volume of 15,763,000 board feet of
sawlogs. This is composed of all pine 9 inches diameter breast high,
and up; and all hardwood 11 inches diameter, breast high, and up.
of this 15,763,000 board feet, 11 0 or 1,745,000 board feet is pine
and hemlock with yellow pine being 9% of the total. Hardwoods
make up 89% or 14,018,000 board feet of the total volume. About
one-half of this hardwood volume is composed of chestnut oak
and hickory; while our better species such as white oak and popular
make up a small part of the total stand.
Approximately 6,400,000 board feet (41 % of the total volume)
is contained in trees 17 inches diameter, breast high, and over;
some of which could be sold if markets can be found. Of these large
trees 25% are chestnut oak, 19% hickory, 15% red oaks, 15%
poplar, 9% white oak, and the remainder being divided among
other species. Past cutting practices, more than fire damage,
have helped to bring about this condition.

HIGHLAND RIM EXPERIMENT STATION
SPRINGFIELD
BUILDINGS

AND IMPROVEMENTS

During the year approximately 260 rods of new fencing was
built. All of the posts and 200 rods of the wire had been purchased
prior to 1951. The fence was not built prior to 1951 because of the
anticipated improvement of the County road along which the fence
was to be erected. The road work was completed during September
1951.
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A willow thicket was removed and a small farm pond built
by bulldozer in one of the pastures on the Pike farm. Along with
this work, some bulldozing was done on part of the Station roads.
Much more road improvement is needed because only a small portion of the Station roads can be used in winter.
Although more housing units are needed, none were constructed because of the lack of funds. Neither was it possible to
do any painting or repairing of the existing buildings in 1951.
WEATHER
The total rainfall for the year was 61.45 inches, approximately
20% above the 8-year average for this location. The total rainfall
from January through April was only slightly above normal for
the period. This, coupled with the unusually dry May, made conditions favorable for land preparation.
The tobacco crop was set
and corn planted under favorable conditions. Rain occurred on 15
days during the month of June, with a total precipitation of 7.48
inches. This condition made it impossible to properly cultivate the
tobacco and other row crops. As a result, crabgrass practically
took over the crop. Drastic cultural practices were necessary to get
the grass under control.
Rainfall during the period from July 12 through August 31
was only 2.58 inches. There was only .26 inch during the last 21
days of August. Because of the dry weather, it was necessary to
cut the burley tobacco in the last week of August, even though at
least one-third of the plants had not yet reached topping size. The
dark tobacco did not burn or fire nearly as badly as the burley.
TOBACCO
Dark Fire-cured, Type 22. The work with dark tobacco was, in
general, a duplication of that undertaken in 1950 when the plot
work was wrecked by storm. Major emphasis in the 1951 crop was
on the comparative yield and value of the more promising mosaic
resistant lines. Fourteen mosaic resistant lines and Madole No. 1
were included in the test, each line was replicated 5 times on 1150
acre plots. All plants were inoculated for mosaic prior to topping
time. Ten of the 14 lines were in the comparative test for the first
time. One of the four older lines and two of the new lines had a
higher acre value than Madole No.1, the susceptible check.
The four older mosaic resistant lines were of the Ambalema
type while the 10 newer lines are of the N or local lesion type.
There was considerable difference in the general appearance of
the different lines of tobacco in the field, some apparently are approaching Madole No. 1 in general appearance.
Individual plant
selections, based on type and apparent mosaic resistance, were made
in the field. These lines are being indexed for mosaic resistance
in the greenhouse during the winter, in order to establish homozy-

TENNESSEE

AGRICULTURAL

EXPERIMENT

STATION

103

gosity in the various lines. Results of ths test will determine the
lines to be field tested in 1952.
Another group of plots was planted with wildfire resistant lines
of tobacco. These lines were inoculated both in plant bed and in the
field. Seed were saved from field plants that apparently were
resistant to wildfire. These lines are to be field tested again in
1952, when further crossing is anticipated.
A study of the source of potash for dark tobacco was started
in 1951. In this preliminary test 60% muriate of potash and 50%
sulfate of potash were the only sources of potash considered. There
were three 1150 acre plots of each treatment.
Nitrogen and phosphate were supplied at uniform rates on all plots. Potash was withheld from one group of plots in each series. Where used, potash was
supplied in amounts to give either 50 or 200 pounds of K20 per acre.
Apparently the soil on which this tobacco was grown was at least
moderately well supplied with potash because the tobacco showed
no indication of insufficient potash on the "no potash" plots. An
examination of representative samples of the tobacco from each
treatment showed a difference in the "feel" or degree of firmness
of the midribs of the leaves. The percent of leaves with "soft"
midribs was much higher in the muriate plots than in the sulfate
plots, especially at the 200-pound rate.
The fertilization and rotation plots were continued in 1951,
exactly as in previous years. A 4-year summary indicates that
6-12-0 fertilizer at 600 pounds per acre, plus manure oat 10 tons per
acre, gave the highest acre value.
Black shank was by far more widespread in Middle Tennessee
in 1951 than at any previous time. The disease has not been observed on the Station; however, it was found within a mile of the
Station in 1951. The run-off water from that field drains directly
into a small creek that crosses the Station.
The testing of black shank resistant lines was continued in
1951. Three new F2 lines resulting from crosses made in the greenhouse in November, 1950, were field tested in the area where the
tobacco was inoculated for black shank in 1950. In addition, each
plant in each line was inoculated on September 10, 1951. Final
counts on October 23 indicated that 30% of the plants in one line,
61% in another, and 97% in the third survived the inoculations to
that date. Under similar conditions, 83% of the Madole No.1 died
with black shank. It is anticipated that the work on black shank
will be expanded in 1952 and that the field testing will include both
dark and burley tobaccos.
The cultivation test was abandoned soon after the tobacco was
set because of the severe competition from crabgrass that developed
during the rainy weather in June. In order to save the tobacco
it was necessary to use cultural methods that disrupted the plan
of the test.
The curing work that was initiated in 1950, as a cooperative
project with U.S.D.A., was continued. Changes were made in the
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design and placement of the furnaces and flues to give a better distribution of the heat and smoke. From the standpoint of operation
the 1951 setup was an improvement over that used in 1950. The
final evaluation of the cured tobacco will not be made until after
the tobacco has been processed for market and chemical determinations completed.
Budey, Type 31. Twenty-one burley tobaccos were included in
the variety test. All varieties were damaged considerably by the
dry weather in August. Some of the newer lines were more severely
damaged than the older ones, including Judy's Pride. The maximum yield of the tobacco that had the highest acre value in both
1950 and 1951 was 26% less in 1951 than it was in 1950. The acre
value of the same line was 33% less in 1951 than in 1950.
Several lines of the burley are resistant to both mosaic and
wildfire. All of these lines were planted in a group, separated from
the variety' test, and inocula ted for both mosaic and wildfi're. Resistance to these diseases was noted but no quantitative data on yield
and quality were taken in this group of plots.
CORN
Two tests were conducted with corn. One was the uniform
variety test in cooperation with Mr. Sam McMurray. The other,
in cooperation with Mr. O. H. Long, was part of a rotation of corn,
wheat, and red colver in a test involving different rates and sources
of phosphate.
In the variety test the same 36 varieties were used at all Stations. Yields on the Highland Rim Station varied from 53.0 to
85.0 bushels per acre and were slightly below the average for all
Stations in the State.
In the source of phosphate test, the plots were planted with
Dixie 17 corn on May 17th. Because of poor stand the plots were
replanted on June 16 with Kentucky 103, an early maturing variety.
Kentucky 103 corn yields varied from 37.7 bushels per acre on the
plots that received rock phosphate at a rate to yield 120 pounds of
P205 per acre, to 61.0 bushels per acre on plots that received concentrated superphosphate at a rate to yield 120 pounds of P205 per
acre.
SMALL GRAIN VARIETIES
The uniform variety test of the small grains, seeded in fall of
1950, included nine wheats, nine barleys, and six oats. These small
grain varieties were seeded on the Russell farm following a crop of
dark fire-cured tobacco. Winter injury caused from excessive moisture. as well as from effects of soil heaving, was quite severe on all
varieties in the test. The wheat yields were less than 50% of the
average yield for the same wheats at four other Stations over the
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State. Oat yields were some better, but were still below the State
average. Barley was so severely damaged that none was harvested
for yield data.
LIVESTOCK
The work with beef cattle on the Highland Rim Station began
on December 18, 1947 when six grade cows and eight steers were
transferred from the Station at Columbia. These cattle were from
the herd used in the investigations on the effluence of certain gaseous materials from manufacturing plants in that area. The last
of this group of cows was moved from the Station on December
17, 1951. Further information on these cows will be given by the
Animal Husbandry Department.
Thirteen registered Herefords, six cows and seven heifers, were
brought to the Station in January 1951. These animals form the
nucleus of a registered Hereford herd to be used in a breeding
project.
BLIGHT RESISTANT

PEARS

As judged by the appearance of the trees in the Number 1
orchard at the "full bloom" stage, a good crop of fruit was anticipated. For some unknown reason the pears failed to develop, except
for a few fruits on less than a half dozen trees. Damage from
the ice storm and suz-zero weather of February 1951 was only slight
in this orchard.
In the No.2 orchard severe winter killing occurred on November 25, 1950, when the temperature dropped to -5°F.
The damage
was most severe on the trees that were set the previous week.
These trees were replaced in November 1951, except for nine trees
of one line that were not available. When these trees are set, the
Number 2 orchard will be complete and will contain 490 trees on
slightly over seven acres. The Number 1 orchard contains 169 trees
on approximately three acres.
PEACH VARIETIES
The sub-zero weather of November 25, 1950, caused extensive
damage to the peach orchard.
At that time part of the trees
still retained some green leaves. Winter killing of the immature
wood was extensive. A few trees were killed and many more were
seriously damaged. All fruit buds were killed, consequently there
were no peaches in 1951. Due to the heavy ice load on the trees,
extensive breakage occurred during the sleet storm on January 31
and February 1, 1951. During March most of the damaged trees
were repaired by bolting the split trunks and pruning the broken
limbs. Many of the damaged trees that appeared to be recovering
in June showed quite a bit of dwarfing by late summer.
It is
feared that more trees will die during 1952.
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The Kentucky 31 fescue seeded on the low side of each terrace
or row of trees in October, 1950, produced a good sod in 1951. The
ladino clover seeded at the same time failed to become established.

MIDDLE TENNESSEE EXPERIMENT STATION
COLUMBIA
WEATHER
Rainfall recorded at the Middle Tennessee Experiment Station
in 1951 amounted to 61.05 inches. The rainfall was well distributed
throughout the year, except for the months of May and August.
Precipitation during these two months amounted to .52 inches and
.69 inches respectively.
All crops were planted on time and made
very good growth. The dry weather in August facilitated the harvest of tobacco and we experienced one of the best seasons for
curing in several years.
MEETINGS
The fiftieth annual meeting of the Middle Tennessee Farmers
and Homemakers' Institute was held at the station on May 9, attended by some 2,500 farmers and homemakers. Many other groups
used the facilities of the Station for annual meetings. Most groups
were conducted on tours of the Station and they expressed much
interest in the Station's work.
BUILDINGS

AND IMPROVEMENTS

The principal emphasis in 1951 was placed on three points:
(l)development
of the necessary physical facilities at the new
Middle Tennessee Experiment Station; (2) discontinuing the various research projects at the old Station and initiating a complete
new research program at the new station; (3) moving the various
station workers, livestock, and equipment from the old to the new
Station.
Buildings completed this year include: an office building which
has five offices, and an auditorium approximately 40' x 40'; a modern
pit-type milking parlor; a superintendent's residence; a foreman's
dwelling; and four other houses for employees. One laborer's house
was remodeled and two rooms were added.
Approximately one and one-half miles of water line was
installed to supply water to the various houses and barns and to
many of the pastures.
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SALES OF PROPERTY
The Board of Trustees authorized the sale of approximately 95
acres of the old Middle Tennessee Experiment Station to the Maury
County Farmers Cooperative for $58,000.
ANIMAL HUSBANDRY

RESEARCH

The beef cow herd at the-Middle Tennessee Experiment Station,
which consisted of 59 brood cows, was included in the Regional
Beef Cattle Breeding Program and the cows were divided and bred
to two different bulls.
Also the station purchased 200 ewes in order to initiate research work with sheep. These ewes were obtained from four
different sources: 50 native, 50 Northwestern yearlings, 50 California yearlings, and 50 Northwestern ewe lambs.
DAIRYING
During 1951 the station purchased 25 registered Holstein
heifers from state institutions in Wisconsin. They are to serve as
foundation animals for the establishment of a registered herd of
Holsteins at the Middle Tennessee Experiment Station.
These
animals were delivered in May, 1951, with approximately half of
these heifers being bred. The station was also very fortunate in
securing 21 additional registered Holstein cows and heifers from
the Bureau of Dairy Industry, Beltsville, Maryland.
The animals
were supplied to the Station without cost. They arrived in October,
1951.
AGRONOMY
The following agronomy projects were initiated at the new
station in 1951: (1) corn variety testing; (2) tobacco variety testing; tobacco topping and suckering test, and date of harvest test
with tobacco; (3) variety testing of soy beans, alfalfa, red clover,
wheat, barley and oats; (4) alfalfa fertilization and minor element
test; (5) pasture fertilization study.

PLATEAU EXPERIMENT STATION
CROSSVILLE
WEATHER
The total rainfall at this Station for 1951 was 66.68 inches,
but only 18.21 inches of this fell during the six-months growing season from May 1 to October 31. The total rainfall for 1950 was
66.94 inches, while the normal annual precipitation is 54.19 inches.
The heaviest monthly rainfall for 1951 was 11.58 inches recorded
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in December, and the lightest was 1.31 inches in August. The high
temperature for the year was 94°F. on August 31, and the low
was -11 on February 3. Light frosts occurred on May 8 and
October 9.
0

MEETINGS
Approximately 800 people attended the main field day on
August 2. Various small, special interest groups visited the Station during the year. The Station served as host to the Annual
Conference on Coordinated Fence Post Preservation Studies in
April. More than 40 representatives from public research agencies
and industry were in attendance, coming from as far away as
Texas. Conference headquarters, lodging and meals were provided
at Cumberland State Park.
IMPROVEMEN,TS
Grassland Farm. A water pressure system was installed with
hot and cold water in the herdsman's dwelling. The house was
wired and other minor improvements were made. Repairs were
made to the main cattle barn, using lumber produced on the farm.
Three ponds were impounded for livestock water, serving six fields,
varying in size from approximately one-tenth to seven-tenths acre.
Warcamp Farm. Two stock ponds of approximately one-fourth
acre were impounded. Twenty-five acres were re-seeded to improve
permanent pasture.
A cabinet freezer unit 9' x 28' was put into operating condition and used to store our foundation seed stocks of potatoes at
desirable temperature.
This storage enables us to maintain diseasefree foundation stock, store blemished seed for commercial planting, and hold choice table stock of selected varieties for winter
marketing tests.
Station Farm. An inexpensive post barn 42' x 60' was erected
for housing replacement heifers which are being grown out and
calved at two years of age under test conditions.
A temporary sheep shed 20' x 60' was erected, with treated
posts set in the ground, from surplus building materials from the
Prisoner of War Camp area.
Two livestock water holes of one-tenth acre each and one pond
of four-tenths acre were impounded. All pond work was done by
Station labor, u~ing a Government surplus bulldozer.
Painting and maintaining two miles of board fence has presented many problems. Gaps were cut in the fence by five car
wrecks during the year. Damage was recovered in three cases.
Four brands of paint were studied. Two coats were applied
with brush to fence panel units and observed. Two brands chalked
off readily, exposing the wood, within the year. One brand did not

TENNESSEE

AGRICULTURAL

EXPERIMENT

STATION

109

chalk or crack in the first year but became soiled and blackened
from the highway. The fourth brand was chalking lightly at the
end of a year and maintaining a pleasing whiteness.
Painting of
the fences was done with the fourth brand.
Painting was tried with hand brushes and with a sprayer.
Spraying made a very poor bond on undressed oak boards and
flaked off too readily. Brushing was more expensive in the beginning but appears to be least expensive in the long run. Nylon
brushes gave best service.

FORESTRY
The usual annual lot of 5,000 white pine seedlings were underplanted in woodlot or forest areas. Seed spot planting was started
at Grassland with 2,000 of these trees by planting along the stream
slopes in open spot groups of twelve trees at intervals of 100 to
200 yards. This is one extensive method of reforestation which we
find working in the natural state where occasional white pines have
grown and scattered seed under fire protection.

TOBACCO
Nine variety strains of burley were tested in cooperation with
the Tobacco Experiment Station at Greeneville. A number of new
strains which are resistant to black root rot and also wildfire, were
included for the first time. Some of these were promising.
A magnesium test was started in cooperation with the Tobacco
Station. Leaf tests of the previous year had shown Plateau tobacco
very low in magnesium.

POTATOES
Cooperation was continued with V.S.D.A. on the Southeastern
Potato Breeding Program with T. P. Dykstra in charge.

CORN
Dry weather in July and August cut corn yields to where high
plot yields were around forty-five bushels per acre.
The standard variety test was conducted in cooperation with
Sam McMurray, Associate Agronomist, and facilities w~re provided
for testing thirty-six entries in the V.S.D.A. Corn Breeding Program with F. D. Richey in charge.

HAY AND PASTVRE
Test work on other forage crops, and fertilizer work was carried
on with the cooperation of Sam McMurray, J. K. Leasure and O. H.
Long of the Experiment Station Agronomy Staff.
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LIVESTOCK
Animal studies are reported by workers in the Animal Husbandry Department.
The grade herd of Hereford-Shorthorn
breeding was transferred from Grassland to Warcamp permanently, allowing the expanding puebred Angus breeding herd to be placed at Grassland.
With this change the main Station farm will be available for wintering and grazing test lots of young cattle and sheep.
Sheep were purchased for studying sources of replacement
ewes. The three groups of ewes originated in California, Montana,
and the Plateau area.
HORTICULTURE
The horticultural work of this Station is led by T. R. Gilmore,
Associate Horticulturist.
This work is incorporated with other
horticultural work and is given in the inclusive report of the Horticulture Department.

TOBACCO EXPERIMENT STATION
GREENEVILLE
VISITATION
The eighteenth Annual Summar Field Day was high-lighted by
officially naming the new administration building for Vice-Director
F. S. Chance. Mr. Chance was Station Superintendent for the first
12 years of the Station's history, and was made Vice-Director of
the Experiment Station upon leaving the Greeneville Station. Over
1,600 people attended the day's program, which included a tour of
the station in the morning, and the dedication program in the afternoon (Figures 12 and 13).
For the first time two special-interest field days were held,
one on May 7 on tobacco plant production, and one in November on
corn varieties.
The Spring Day was at the time the supply of
tobacco plants appeared to be short and wildfire was widespread.
About 115 people attended this meeting. In November, 157 interested people visited the Station to see firsthand the results of the
testing on 36 varieties of corn. The group saw one replication
shucked out and the shucked corn placed between the rows of
another replication of the same variety standing in the field. Comparative yields were observed, and at the same time characteristics
of the standing stalks were seen.
Two hundred thirty-seven Greene County F.F.A. members
visited the Station in April to study plant production and to see the
results of the cattle-wintering projects.
Each week during the
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Figure 12-The Frank S. Chance Administration Building at the Tobacco
Experiment Station was dedicated on August 8, 1951. The building contains
administrative offices, and offices and laboratories for the research work of
the Station.

4-H Camp season, the campers spent a half-day touring the Station
to see the work under way.
One day was devoted to acquainting the county agents with the
Experiment Station program.
AGRONOMY
In addition to the tobacco work, uniform variety tests were
conducted on corn, barley, oats, and wheat. Varieties of red clover
and alfalfa were harvested for comparative hay yield for the first
time. Thirty-six new experimental varieties of corn were tested
for the first time in cooperation with the University's corn breeding
project.
LIVESTOCK
The study of management problems with the commercial cowcalf herd was completed with the 1952 calf crop. The finishing of
steers at two ages (18 months and 30 months) was discontinued
with the 1952 steers. The grade cow herd with four years of production records was divided, and a new project started to test two
registered Hereford bulls. The heifer calves were weaned in early
November and under four treatments were finished for the late
spring market.
In the spring, 12 two-year-old and 16 yearling registered Hereford heifers were added to the herd for work in connection with
the regional beef-breeding project.
Detailed livestock work is
reported by the Animal Husbandry Department.
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Figure 13-Among
speakers on the program dedicating the Frank S.
Chance Administration Building were the leaders shown above. They are,
left to right, University of Tennessee President C. E. Brehm; James T.
Granbery, Chairman of the Agriculture Committee, U-T Board of Trustees;
Experiment Station Vice Director Frank S. Chance (standing);
Clyde B.
Austin, Chairman of the Finance Committee, U-T Board of Trustees;
Austin, Chairman of the Finance Committee, U-T Board of Trustees; and
Dean and Director J. H. McLeod, of the College of Agriculture, Experiment
Station, and Extension Service.

WEATHER
The rainfall and temperature were near normal for the year.
The months of January and February were unseasonably warm and
tobacco seedbeds were sown early. The cold, dry weather of April
and May caused a scare of plant shortage, but the 2.89 inches above
normal rain in June made an ideal transplanting season and a good
stand of tobacco was obtained.
The month of August was 3.27 inches short of normal rainfall,
and above normal temperatures affected tobacco very little, but
cut the yield of corn, late hay, and fall pasture.
November and
December were rather cold and dry and poor casing weather for
stripping tobacco.
BURLEY VARIETY IMPROVEMENT
INVESTIG ATIONSl.

AND DISEASE

Replicated trials were conducted at several widely separated
locations in Tennessee for the past four years with Burley 1,
Kentucky 16 and two advanced lines selected as having high black
'Cooperative

with the U. S. Department

of Agriculture.
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root rot resistance. Burley 1 was superior to the other vari~ties
in grade quality, having the highest grade index and percentage
cigarette smoking grades. Average crop indices, a numerical rating
based upon quality and yield, for the four varieties for the years
1948 through 1951 are presented in Table 11.
TABLE

ll-Crop

iI/dices for four burley varieties

Variety

Year and Crop Indices

17A ...... ....... - ..............
Greeneville 24 ..................... __ .........
Burley 1 ...........................................
Kentucky 16 ....................................
GreeneviJIe

1948

1949

1950

1951

1531
1550
1664
1504

980
1038
1007
975

1238
1351
1300
1270

1343
1303
1248
1203

1273
1311
1305
1238

Although differences are slight and not always significant, it
appears from the table that Greeneville 24 is widely adapted and
produced good crops on several different soil types. The variety
shows very little firing of bottom leaves with unfavorable growing
conditions. Because of quality improvement in the upper leaf
grades, Greeneville 24 has consistently shown better average grade
indices (price) than Kentucky 16 and appears to be worthy of
further consideration.
Black Shank Resistance
The breeding and variety testing program was expanded to
place greater emphasis on early development of a black shank
resistant burley variety. Fifty-six lines from the 1950 breeding
plots were evaluated for disease resistance in East Tennessee and
in Middle Tennessee using the same heavily infested fields as used
in 1950. By early October when most of the seed was mature,
plant survival with different lines ranged from approximately 15
per cent to 90 per cent at the two locations; whereas, all plants of
susceptible check varieties were killed by the disease before seed
matured. Information was secured on yield and quality of 22 of the
more resistant lines which were grown in absence of the disease.
Wildfire and Mosaic Resistance
Five experimental varieties having resistance to wildfire and
tobacco mosaic were included in variety trials at ten widely
separated locations. According to the 1951 data, the experimental
resistant varieties are equal to or better than standard susceptible
varieties in yielding ability and in grade quality.
When grown under severe disease conditions such as secured
by field inoculation with pathogenes, the better resistant lines
showed no disease development, whereas all plants of susceptible
varieties were stunted in growth and yielded poor quality leaf.
At locations where field inoculations were made with wildfire and

114

SIXTY-FOURTH

ANNUAL

REPORT

tobacco mosaic, data showed wildfire alone reduced the crop value
about 48 per cent and wildfire plus mosaic reduced crop value 65
per cent.
Some of the wildfire resistant lines showed reduced nicotine
content for the third consecutive year of testing.
Disease of Partially Cured Leaf
Botryosporium
pulchrum has been identified as causing damage
to partially cured burley tobacco under certain conditions. Factors
associated with its development have been studied. The most important factor appeared to be high chlorine content causing the leaf
to be more hygroscopic. Due to higher moisture content of such
tobacco during prolonged periods with high humidity, B. pulchrum
and other fungi and bacteria developed rapidly causing serious
losses in many curing barns. Important losses may be avoided if
only fertilizers low in chlorine content are used to fertilize the
tobacco crops.

Weed and Disease Control in Plant Beds.
Tests with copper treatments for wildfire control were continued. Results with bordeaux and two "fixed coppers" were about
the same when used according to present recommendations.
Treatments with cyanamide, allyl alcohol plus sodium azide,
allyl alcohol plus formaldehyde, and methyl bromide (Dowfume
MC-2) were made on 11 square-yard plots which were replicated two
times at different locations. In these tests there was very little
difference between treatments in the amount of weeding required
and total yield of transplantable plants.
Plants from the methyl bromide treatments appeared to be
better rooted and stronger (i.e. less succulent) than plants from
the cyanamide treatments.
Also, at one location plants in the
cyanamide treated areas became stunted during a dry period resulting in fewer early plants than with other treatments.
No differences in weed control and stands of plants were found
in another series of tests comparing plastic and sisalcraft paper
covers for confining methyl bromide gas.
A new chemical, chloro-bromo-propene (C.B.P. No. 55) was
tested for the first time at two different rates in both fall and spring
and in comparison with allyl alcohol treatments.
In this single
season test C.B.P. No. 55 gave satisfactory results in the fall treatment while the spring treatment was unsatisfactory.
FERTILITY AND CULTURAL TESTS WITH BURLEY TOBACCO
In the fourth crop of a continuous culture system in which
fertilizer potash (K20) was varied from 0 to 540 pounds per acre,
with and without manure, increases in tobacco yields were obtained
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with each increment of potash.
All plots which received 10
tons barnyard manure per acre yielded more than corresponding
plots without manure. In the absence of manure, visual quality
improved as the amount of potash was increased, but 60 pounds
K20 was as effective in producing good quality tobacco as 540
pounds in the presence of manure.
In the second crop grown on a 'Particular site of a three-year
rotation system, potash (K20) rates were varied from 0 to 525
pounds per acre, with and without manure. Without manure an increase in yield was obtained with each increment of potash. With
manure, however, maximum yield was obtained with 285 pounds
K20. The greatest amount of potash applied produced tobacco of
the highest quality in both the manured and unmanured series of
treatments.
High rates of nitrogen with varying amounts of phosphate and
potash were tested for the fourth year in continuous culture. Sixty
pounds per acre of elemental N was as effective as 100 pounds.
Three hundred pounds K20 produced significant gains in both yield
and quality over 60 pounds, when applied with 100 pounds N. No
significant increase in either yield or quality of tobacco was obtaineu
by raising the P205 from 90 to 180 pounds per acre.
There were no significant differences in yield or quality of
tobacco grown with the three phosphate sources, 20% super, 48%
treble, and 27% fused tricalcium phosphate. All of these materials
were applied at the rate of 45 pounds P205 per acre in a three year
rotation.
The Kentucky 16 and Burley 1 varieties were compared in a
general cultural test for the third year. Two fertilizer rates, two
spacings, and two topping heights (one with Kentucky 16) were
employed. The highest yields for both varieties were produced by
the highest fertilizer rate, closest spacing and at the higher topping
height in the case of Burley 1. Quality was improved at the high
fertilizer rate, wide spacing, and low topping. Overall, Kentucky 16
gave a larger yield but poorer quality tobacco than Burley 1, making
the acre value about equal for those tw.o varieties.
Fertilizer placement studies were made using several methods
of banding, mixing in the row, broadcasting, and combinations of
these. Broadcasting all of the fertilizer was inferior to any other
method of application employed. No outstanding differences were
obtained among any of the treatments where the fertilizer was
placed in or near the row.
Tobacco was grown following crimson clover, vetch, barley, and
fallow treatment in the fourth year of continuous culture. Crimson clover and vetch produced tobacco of much better yield and
quality than either barley or fallow. All plots were fertilized uniformly with 1,000 pounds of 3-9-6 fertilizer per acre.
Work was begun on the Cumberland Plateau Experiment Station to test the effects of magnesium on tobacco. With constant
NPK, both 50 and 100 pounds per acre MgO produced better quality
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tobacco than where no Mg. was applied. No increase in yield, however, was obtained with the addition of magnesium.
Kentucky 16 and Barley 1 were compared in a priming test,
treatments consisting of stalk-cut, primed once, twice and three
times. Maximum yields for both varieties were obtained by priming twice. The common practice of cutting the stalk without priming gave the highest overall quality. Kentucky 16 was higher in
yield but poorer in quality than Burley 1 for all treatments.
In a test comparing mineral oil for the control of tobacco
suckers with the usual practice of suckering three times, tobacco
grown with the mineral oil treatment was significantly higher in
both yield and quality than that suckered by hand. It should be
noted that little rain occurred after topping, and that less complications due to treatment with mineral oil were apparent than may
be expected in more moist seasons. One undesirable feature of the
oil-treated tobacco was that the nicotine content was increased
by about 0.25 per cent above that not treated with oil.
The "soil conditioning" material, Krilium, was applied to a silty
clay loam soil at the rates of 1,000 and 2,000 pounds per acre. Slight
improvements in yield and quality of tobacco were obtained by the
use of this material, but further testing will be necessary to determine its true value.

U. T. - A. E. C. AGRICULTURAL RESEARCH
PROGRAM
OAK RIDGE
Introduction
As described in previous Annual Reports, the U.T.-A.E.C.
Agricultural Research Program is administered by the Tennessee
Agricultural Experiment Station under contract with the Atomic
Energy Commission. The primary objective is to explore the
beneficial application of atomic energy to agricultural problems and
to anticipate the possible impact of the use of atomic weapons on
food and food-producing animals. This report covers the fourth year
of operation, during which time the program attained its full level
of operation. A summary of the staff and facilities will serve to
indicate the magnitude of the program. The staff is comprised of
approximately 27 scientific and technical personnel, 11 clerical and
28 manual employees; adequate laboratory facilities are available in
a building of about 30,000 sq. ft. and a special nutrition barn of
about 16,000 sq. ft.; approximately 1,500 acres of land is used for
pasture and crops together with facilities to support a farm operation of this size. About 15 scientific articles have been published
in accepted technical journals during 1951. In conjunction with
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Figure 14-The laboratory building of the U.T.-A.E.C. Agricultural Research Program. This building contains the most up-to-date facilities for doing
radioisotope research with plants and animals.

the research program many of the junior staff members have been
undertaking work towards the advanced degree, and faculty members from various institutions, particularly those in the South, have
been brought in for short-term training periods.
Farm
During this year the physical facilities of the farm have been
developed and increased, looking forward to an enlarged contribution to the agricultural research program.
An additional 286 acres of reclaimed land was seeded to pasture
in the fall to provide a total of about 1,500 usable acres. The following construction and repairs were completed: 4112 miles of barbed
wire and lf2 mile of woven wire fence; farm and field laboratory for
the external radiation project; a 10' x 30' oil and solvent storage
house; a 38' x 100' machine storage shed; a 14' x 41' metal silo;
a 20' x 50' feed room and grain storage room; a concrete stave silo
erected in 1949 was covered with an aluminum roof; 1 dwelling, 5
barns and 2 pump houses were wired for electricity; an automatic
water system was installed at tract G 639 to serve about 250 acres
of pasture and 2 barns; 4 barns, 1 granary, and a number of metal
roofs were painted.
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Livestock
Burros-200
additional burros were received in March and
added to the band being used in the External Radiation Project.
Cattle-In 1951, 103 calves were dropped with an average birth
weight of 69.3 lbs. to give an 89.2 per cent calf crop. The 44 heifer
calves averaged 68.6 lbs. at birth and the 59 bull calves averaged
69.8 lbs. The average 187 day weaning weight, for the calves
carried at that age, was as follows: 38 heifer calves-400.9 lbs.;
50 male calves-427.5 lbs.
Sheep-The flock of 24 Southwestern cross bred ewes produced
32 lambs (13 males and 19 females) averaging 7.66 pounds at
birth. The birth weight for males aVffi'aged 9.12 lbs. and for females 6.65 lbs. Average weight of these lambs on July 3, 1951 (at
approximately 150 days of age) was: males-71.1 lbs.; females67.6 lbs. These ewes, sheared May 8, 1951, produced an average of
8.28 lbs. of wool.
Swine-This year 24 litters of pigs were farrowed averaging
10 pigs per litter. The average birth weight was 2.85 lbs. Of the
241 pigs farrowed, 188 were weaned to give 7.8 pigs per litter with
an average weaning weight of 31.7 lbs. Weaning was done at approximately 56 days of age.
Precipitation and temperature were about normal for the area
except rain through May, June, July and August was much below
normal.
PROJECT 1:

BOMB RADIATION EFFECTS UPON
F ARM ANIMALS

In Collaboration with Department of Animal Husbandry and
Veterinary Science
Some of the results of this study have appeared in the 1949 and
1950 Annual Reports. This year the project was concluded and a
brief summary of the project follows:
Purpose-The objectives of this study were to investigate any
general and/or specific effects of the 1945 bomb irradiation upon the
general health, growth, breeding efficiency and relative fertility
of the exposed Hereford cattle and their offspring.
Cattle Used-The cattle available for this study were all Herefords. The exposed herd included 31 cows, 15 steers, 4 two-year
old bulls (that were in dam at time of bomb explosion) and 1
irradiated bull. In August 1948, approximately 32 months after
the first shipment of exposed cattle to Oak Ridge, 10 cows and 3
steers from the original irradiated groups were shipped from Alamogardo, New Mexico, to Oak Ridge, Tennessee, to be used in this
study.
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A herd of 74 cows, very similar in type, condition, size, breed,
and raised in a similar environment, was purchased in June 1948
as a control herd.
A portion of the heifers produced from these groups of cows
were added to the breeding herds as they matured.
Some young
bulls were added to the study. A total of 211 breeding cows, 290
calves, 11 bulls and 18 mature irradiated steers were used in this
study.
Summary-The
appearance of the hair of the exposed cattle
(graying, thin areas, dead appearing) was an effect of the irradiation. The skin condition of the exposed cattle was an effect of
irradiation.
The thin condition of the exposed cattle at the beginning of this
study was a nutritional effect rather than from irradiation, based
on a comparison of beginning weights, rate of gain, and general appearance of the exposed and control cattle. These exposed cattle
made satisfactory growth and weight gains when fed an adequate
ration.
Pathological changes in the exposed cattle were the most
severe in the superficial parts of the skin. There was a marked
thickening of the skin, it was non-pliable, firm and fixed, with extensive hyperkeratosis.
Artificially produced wounds reguired 2
to 3 times as long to heal as similar wounds on control cattle. Less
pressure was required to incise the skin of exposed animals than
(he controls.
No significant difference was found in the blood picture of the
two groups of cattle. Both appeared to be within normal range.
The calves from exposed cows performed equally as well as the
calves from the control cows. There was very little difference in the
performance of calves by the irradiated sires and control sires.
The breeding efficiency and relative fertility were as good in
the irradiated herd as in the control herd. Breeding efficiency of
all the sires used in this study was satisfactory.
Conclusion-Insofar
as these studies could determine, the irradiation received by the herd of Hereford cattle from the "fall-out"
of the first atomic bomb in New Mexico, July, 1945, did not affect
the general health, growth, or breeding efficiency of the original
cattle or of their offspring.
The irradiation damage was confined to the skin of these cattle, causing the thinning and graying of the hair, and a marked
thickening of the skin. This condition was not transmitted to their
offspring.
These statem~nts apply only to the cattle and conditions in
this study and under no circumstances should this information lead
to the assumption that irradiation received from exposure to an
atomic explosion, or exposure to other types of irradiation would
produce similar results on animals or humans.
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FISSION PRODUCT METABOLISM IN ANIMALS

The purpose of this project is to determine the distribution
and retention in animal tissues, the effects on health, and the implications of contaminated food and water supplies in connection
with such raioisotopes as Protactinium, Strontium, Yttrium, Lanthanum, Tantalum, Cesium, Zirconium, Columbium, and others
which may be designated as of interest by the Atomic Energy Commission. Particular attention is to be given to practical considerations such as an evaluation of the hazards in terms of accumulation
of radioactivity in the food products eggs, milk, and meat; emphasis
will also be given to characterization of conditions under which the
hazards may be greater than normal such as exposure of young
individuals, pregnant women, and calcium deficient individuals in
whom the retention of the bone seekers will be increased.
Both short term and long term intensive studies are being carried out with swine, sheep, beef cattle, dairy cattle and poultry in
addition to pilot work with rats; it is the policy to use the most
suitable species for the particular experiment.
Based on the results of weapons tests and secondarily on peacetime usages of these materials, there would seem to be considerable
need for information such as this project is now supplying.
The highlights of the results may be summarized as follows:
(a) Extended studies with old and young animals have yielded an
explanation of the pattern of laydown and removal from bone of
elements like calcium, strontium, radium, etc. These elements are
removed very rapidly from the blood and deposited in the bone by
the processes of growth and exchange, the latter being of most importance in older animals. Only when the deposited radioelement
becomes located in a region where active resorption of bone occurs
will there be any appreciable removal from bone. Removal by the
exchange process is exceedingly slow. These studies are being continued with a series of steers and sheep which were exposed to Sr
about 9 months ago. (b) Yearling steers absorbed about 35 percent
of orally administered Sr, most of which was deposited in the
skeleton. (c) Several days after dosage the blood level of radiostrontium can be used as a measure of the soft tissue content; the
main hazard from the food use of animals exposed to strontium will
result from bone particles carried to the meat during the butchering process. (d) It is estimated that at least 10 percent of the strontium absorbed by the pregnant female will be deposited in the bones
of the developing fetus.
(e) When radiotantalum was orally administered to sheep there was found less than 0.18 x 10-7 percent of
the dose per gm of any tissue. (f) Lanthanum was found to be very
poorly absorbed by swine; however, there was a selective accumulation in the skeleton. (g) Procedures were developed for studying
Protactinium.
Oral absorption of this element by large animals
was low; however, there was a selective accumulation in the skeleton and red bone marrow. This element was also found to cross the
placental membrane for deposition in the rat fetus. (h) Findings
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UT-AEC Project 7.
PROJECT 3:
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CALCIUM METABOLISM IN ANIMALS

(1) Aborption and Internal Distribution
A study of the role of calcium and phosphorus in the skeletal
metabolism of farm animals has been the primary purpose of this
project. Absorption, tissue distribution and behavior of calcium
in the normal bovine and the pregnant cow and fetus received major
emphasis during the year. Studies on calcium behavior and its
relationship to bone metabolism as affected by age have been continued.
.
Results to date indicate that the age of the bovine from fetus
to 13 years does not affect calcium laydown in soft tissue, but that
uptake and turnover of radiocalcium in fetal bones is always greater
than in the bones of the dam. Placental transfer studies indicate
that calcium most recently deposited in the skeleton of the dam is
the first mobilized for transfer to the fetus. Ten day old calves
absorbed 4 times as much ingested calcium 45 as did yearlings and
5 times as much as did 13 year old cows. Rate of fetal excretion
was greater in older animals. Skeletal absorption decreased in the
older animals, paralleling the metabolic activity of the tissues.
Autoradiographs of the metatarsal bones from animals of the
several ages confirmed this finding. Following intravenous administration younger animals excreted less total calcium but at a higher
rate. This was reflected in the slower removal of injected calcium
45 from the blood of older animals.
PROJECT 4:
II.

CALCIUM METABOLISM IN ANIMALS

Interrelationships

with Minerals, Vitamins, Hormones
and other Factors

Investigations
of the interrelationships
between minerals,
vitamins, and hormones known to affect calcium metabolism have
been continued with special emphasis upon nutritional status, fluorine, molybdenum, zinc and copper.
It has been demonstrated in the rat that absorption of calcium
from the gut is greatly increased when the animal has been maintained on a low calcium ration; or when the specific activity of this
element in the gut is low. Phosphorus level of the ration or fluorine
at 100 p.p.m., zinc at 1,000 p.p.m., copper at 200 -p.p.m., or molybdenum at 1,000 p.p.m., had little effect upon the absorption or laydown of calcium.
In Vitro exchange studies of calcium in bone using radioassay
and chemical analysis indicated values ranging from 7 per cent
exchangeable calcium in the compact bone of mature animals to 50
per cent in the epiphyseal regions of the bovine fetal bones. The
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exchange measurements roughly paralleled the values obtained
from in vivo accumulation of radiocalcium in the skeleton.
Further studies with swine indicated that the pig is less susceptible to copper-molybdenum imbalances than are rats, cattle or
sheep and that high dietary molybdenum tended to increase tissue
copper storage.
PROJECT 5: RADIATION EFFECTS ON REPRODUCTIVE
FUNCTIONS IN FARM ANIMALS-SPERM
PHYSIOLOGY
STUDIES
(I)
(II)

Use of Radioisotopes
Effects of Radiation

The objective of this project is the study of the physiology of
reproduction using radioisotopes and the determination of the
effects of these materials and of irradiation upon the characteristics
of sperm and their fertilizing capacity. Boars and bulls have been
used for supplying semen, and rabbits have been used for whole
body irradiation.
.
The known effects of irradiation upon fertility combined with
the increasing exposure of personnel to irradiation, create an urgent
need for more quantitative information about these effects.
Progress under this project may be summarized as follows:
(a) The uptake of radiophosphorus by sperm in vitro was very
small. (b) A value for respiration of normal bull and boar semen
was established; respiration of bull and boar semen was not affected
by addition of 2 millicuries of P 32 per ml; (c) studies performed
jointly under UT-AEC Project 10 on the effects of whole body
. irradiation on the fertility of the male rabbit have indicated: (1)
observations on the sperm themselves or even on initial fertlization
do not suffice to give a true measure of fertility effects, (2) whole
body radiation as low as 100 r caused a reduction in number of viable
young produced.
PROJECT

6:

RADIOISOTOPES IN POULTRY NUTRITION
STUDIES

In Collaboration with the Poultry Department
A preliminary study with chicks was undertaken to determine
whether antibiotics such as aureomycin or penicillin would alter the
distribution of ingested inorganic Co 60 and thus permit demonstration of a relationship between the antibiotics and Vitamin B12•
There were no differences observed in the chicks receiving and those
not receiving antibiotics indicating that aureomycin and penicillin
were not factors contributing to the biosynthesis of Vitamin B12
under the conditions of this experiment.
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PROJECT 7: RADIOISOTOPES IN THE INVESTIGATION
THE PHYSIOLOGY OF MILK SECRETION:
(I)
(II)
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Calcium and Phosphorus
Role of Thyroxine in Milk Secretion

In Collaboration with the Dairy Department
Preliminary studies have shown that inorganic radioiodine
injected into the pregnant dairy cow rapidly passed the placental
barrier and was converted into the thyroid hormone, after which
it did not recross the placenta to get into the circulation of the dam.
Thus, the radioactivity was concentrated in the tissues of the fetus,
paricularly the thyroid gland.
Intensive studies have been initiated on the secretion of calcium into the milk of the dairy cow.
PROJECT 8: BEHAVIOR AND FATE OF RADIOACTIVE
CALCIUM AFTER ITS INCORPORATION IN THE SOIL
In Collaboration with the Chemistry Department
A re-fused Wilson Dam quenched calcium silicate slag was
prepared to contain radioactive calcium. The labeled slag was incorporated into Hartsells fine sandy loam and Claiborne silt loam
for use in lysimeter and greenhouse pot culture experiments.
The
rates of incorporation were approximately 1, 2, 3, 4, and 5 thousand
pounds of calcium carbonate equivalent per acre, with untreated
controls.
In general, the results of the plant culture experiments with
slag were similar to those obtained with calcium carbonate incorporation in similar experiments last year. With slag incorporations,
the percentage of tagged calcium in the leachings increased progressively throughout the year, while the incorporated calcium carbonate, the percentage of tagged calcium in the leachings remained
nearly constant. The highest rate of calcium carbonate incorporation almost completely suppressed the leaching of native calcium
from the Hartsells soil. But the amounts of native calcium in the
lysimeter leachings of the Hartsells soil with slag incorporated were
always more than would be expected.
The calcium recovery from the CaC03 in the leachings from
the Hartsells soil was approximately 20-25% of the quantities incorporated, against corresponding recoveries of only 9-12 per cent
of the calcium of the slag incorporations.
The corresponding recoveries from the Claiborne soil were 8-16 per cent versus 5-7 per
cent.
A detailed report of the study has been prepared for publication.
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A continuation of the study has been planned for 1952, using
tagged calcium carbonate at rates of 1, 2, and 3 tons per acre in
Hartsells fine sandy loam and Clarksville silt loam in triplicated
lysimeter and greenhouse pot culture experiments.
PROJECT

10:

EXTERNAL RADIATION
LARGE ANIMALS

STUDIES

WITH

Construction has been completed on the exposure field for
large animals and on the laboratory facilities. Normal blood values
for the healthy burro have been established to serve as basis for
following the blood changes caused by irradiation.
The LD 50
value for burros to whole body irradiation has been determined, the
irradiation syndrome studied in detail, and a start made in estimating the effects of irradiation on the ability of the burro to perform work.

a

Figure 15-The work performance of a burro is being estimated.
The
animal is on a treadmill and is wearing a gas mask so that the oxygen and
carbon dioxide balance can be determined. Weights are used to increase the
work load. The investigator is measuring the rate of heartbeat.

WEST TENNESSEE EXPERIMENT STATION
JACKSON
WEATHER
The 1951 weather continued with further extremes following
the pattern established by the great storm of November 25 and 26,
1950. A temperature of 20% degrees below zero Fahrenheit was
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recorded for the night of February 1, 1951. This was the lowest
reading since the night of December 8, 1917, when a reading of 21
degrees below zero was recorded. Each of these low periods was
accompanied by about one week of unusually cold weather.
Considerable snow coverage prevailed during the 1951 extremely cold
period; therefore, the damage to winter crops was not extensive.
Weather conditions in early November resulted in considerable
damage to fall seeded clovers and grasses. The first killing frost
occurred the night of November 1. This was followed with a low
of 18° F. on November 2. Clovers and grasses had not become
well established because of the unusually dry October.
Rainfall for the year was above normal with a total of 58.75
inches. May was extremely dry with a total of .39 inches. The
July rainfall of 5.82 inches was particularly favorable for high
yields of early planted corn.
MEETINGS
The West Tennessee Farmers and Homemakers' Institutes
were held Tuesday and Wednesday, July 24 and 25. These meetings
were well attended. Two outstanding agricultural leaders, Dr. H.
A. Morgan, and Mr. Joe Frank Porter, were honored by a Memorial
Program during the joint session of this meeting.
Many small meetings were held at the Station during the year
to acquaint groups with the Station's work related to their interests.
SEED PRODUCTION
The production of pure seed of certain crops developed by the
Station was continued. The Station is well equipped with buildings
and machines for small grain production. The increase in the production of oats in Tennessee, is largely due to certain new varieties
developed by Mr. N. 1. Hancock; also the availability of seed to
growers who desire to reproduce them. Frequently the increase
from newly developed crops is first placed with a representative
group of growers to determine growers' acceptance and reaction
to the new variety. The Station's seed production program is an
integral part of its research effort.
AMES PLANTATION
Under date of October 18, 1950, through a Memorandum of
Relationships between representatives of the University of Tennessee and trustees of the Hobart Ames Foundation, it was understood "All Agricultural Research work on Ames Plantation will be
coordinated with that of the West Tennessee Experiment Station,
at Jackson, with the Plantation serving as a branch of the West
Tennessee Experiment Station for such work." The first work
was begun in 1951. Two basic studies were undertaken-a
soil and
forestry survey. The soil survey was completed and a preliminary
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forestry survey made. Details of the forestry survey will be completed later. The respective studies were conducted by the Depart-·
ments of Agronomy and Forestry, the Tennessee Valley Authority,
and Division of Soil Survey of the U.S.D.A. cooperating in the soil
survey.
In cooperation with the Agornomy Department, several experiments with field crops were conducted on the Plantation.
These
included varieties, chemical weed control, and fertilizer studies with
corn and cotton. An insecticide test was conducted in cooperation
with the Department of Entomology.
Detailed plans are being
formulated for research projects by other departments.
DEP ARTMENT PROJECTS
Projects of the Departments of Agronomy, Plant Pathology,
Botany, Horticulture, Animal Husbandry, Dairying and Entomology
at the West Tennessee Station are discussed in the reports of those
departments.

LIBRARY
Volumes in Agricultural Library, 1950
Experiment Station and College
Additions, 1951
Experimen t Sta tion
College
Total Volumes
Uncataloged Pamphlets, 1950
Additions, 1951

_ 25,088

286
432
718
_
25,806
_ 50,194
_ 1,257 51,451
77,257
Gran d To tal -----------------------------------------------------Periodicals Received, 1951
Purchase

Experiment
College

Station

63
133

Gift Exchange

Total

52
137

142
83

Grand Total
Volumes Bound, 1951
Books and Pamphlets Circulated
Reference Questions Answered
.
Inter-Library Loans
Volumes lent to other libraries
Volumes borrowed from other libraries

27
13
_
_
_
_
_
_

325
193
21,724
838
252
27
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PUBLICATIONS
AGRICULTURAL

ECONOMICS AND RURAL SOCIOLOGY

Seasonal Costs of Producing and Marketing Fluid Milk in the Milkshed of
Chattanooga, Tennessee, 1949-50, Tennessee Agricultural Experiment Station Rural Research Series Monograph No. 263, January 25, 1951.
Seasonality of Supply and Utilization of Milk in Tennessee, 1949, Tennessee
Agricultural Experiment Station Rural Research Series Monograph No.
264, February 13, 1951.
Operation of the Fall Season Production Incentive Plan in the Nashville, Tennessee Milk Marketing Are"a, 1950, Mimeographed Preliminary
Report,
March 1, 1951.
Electricity on Farms and in Rural Homes in the East Tennessee Valley, Tennessee Agricultural Experiment Station Bulletin No. 221, April 1951.
A Business Analysis of 55 Farmers' Purchasing Cooperatives, Tennessee, 1949,
Rural Research Series Mimeographed Preliminary Report, November 1951.
Market Possibilities for Cottonseed Feed Products-13
Cotton Oil Mill Areas,
1948-49, Southern Cooperative Series Bulletin No. 16, December 1951.
Marketing Eggs !It the Producer Level in Nine Southern
Cooperative Series Bulletin No. 17, December 1951.

States,

Southern

Marketing Eggs at the First Buyer Level in Nine Southern
Cooperative Series Bulletin No. 18, December 1951.

States,

Southern

Trends in the Production and Distribution of Milk and Importance of Dairying
in the South, Southern Cooperative Series Bulletin No. 19, December 1951.
Papers presented at the 48th annual convention of the Association of Southern
Agricultural Workers, Memphis, Tennessee, February 5-7, 1951:
a. Egg Marketing in the Southern and Southwestern
States, by B. D.
Raskopf
b. The South Milk Supplies, Problems' and Prospects, by A. J. Garbarino
c. Presenting Agricultural
by E. J. Long

Policy Information

to the People of the South,

"The President's Commission on Migratory Labor in American
Erven J. Long, Land Economics, August, 1951.
AGRICULTURAL

Agriculture,"

ENGINEERING

Construction and Use of a High-Clearance Cotton Sprayer, J. B. Liljedahl and
W. W. Stanley; Experiment Station Circular of Information No. 88, 1951.
A Prefabricated Refrigeration Assembly, U. F. Earp and W. C. Wheeler, Agricultural Engineering, Vol. 32, No. 12; 1951.
A Self-Propelled Plot Combine, J. B. Liljedahl, N. 1. Hancock, and James
Butler; Agronomy Journal, Vol. 43, No. 10, 1951.

L.
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AGRONOMY
Pasture Production is Progressing
Forum, August 1951.

in Tennessee,

O. H. Long.

Experiments on the Inheritance of Niacin in Corn (Maize),
R. F. Dawson. Plant Physiology, 26:475-493, 1951.

Victory Farm

F. D. Richey and

CHEMISTRY
Crop and Soil Reactions to Applications of Hydrofluoric Acid, W. H. MacIntire,
S. H. Winterberg, L. B. Clements, L. J. Hardin and L. S. Jones. Ind. Eng.
Chern. 43:1797, August 1951.
Effects of Fluorine Carriers on Crops and Drainage Waters, W. H. MacIntire,
S. H. Winterburg, L. B. Clements, L. S. Jones, and Brooks Robinson. Ind.
Eng. Chern. 43 :1707, August 1951.
Radioactive Calcium in the Study of Additive and Native Supplies in the Soil,
Henry C. Harris, W. H. MacIntire, C. L. Comar, W. M. Shaw, S. H. Winterberg, and S. L. Hood. Science 113:328-329, No. 2934 March 1951.
Exchangeable Hydrogen as Determined by Various Procedures in Relation to
the Soil's Capacity for Calcite Decomposition, W. M. Shaw and W. H. MacIntire. Jour. A.O.A.C. 34:471-492, 1951.
Report on Liming Materials and Exchangeable
Jour. A.O.A.C., August 1951.
Report on Soils and Liming
August 1951.

Materials,

Hydrogen

in Soils, W. M. Shaw.

W. H. MacIntire.

Jour.

A.O.A.C.,

Report on Fluorine:
The Direct Double Distillation Procedure for the Determination of the Fluorine Content of Soils, W. H. MacIntire, L. J. Hardin,
and L. S. Jones. Jour. A.O.A.C., August 1951.
Report on the Determination of Fluorine Content of Soils, L. J. Hardin, Associate Referee
(Presented at the October 1951 meeting of A.O.A.C.) (in
press).
Atmospheric Occurrences of Fluorine as Measured through Collections of Rainwaters and Exposures of Spanish Moss, W. H. MacIntire, L. J. Hardin,
and Winnifred Hester.
(Presented
at the October, 1951, meeting of
American Chemical Society) (in press).

DAIRYING
The Mastitis Situation in Tennessee Dairy Herds and Investigations Relative
to Its Control, Eric W. Swanson and Ben T. Throop; Tenn. Agr. Experiment Station Bu!. 219, 1951.
Residual Milk from Oxytocin Injections throughout the Lactation,
Swanson and S. A. Hinton; J. Dairy Sci. 34:419-426, 1951.
The Effect of Feeding Thyroprotein
Lactation in successive lactations,
1025,1951.

Eric W.

to Dairy Cows During the Decline of
Eric W. Swanson; J. Dairy Sci. 34:1014-
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An ,Eosin-Nigrosin Stain for Differentiating
Live and Dead Spermatozoa,
Eric W. Swanson and H. J. Bearden; J. Animal Sci. 10:981-987, 1951.
The Efficiency of Artificial Breedin~ with Bull Semen One to Three Days Old;
Eric W. Swanson; J. Dairy Sci. 34:1186-1190, 1951.
The Effect of Dead and Immotile Sperm on the Motility and Fertility of the
Stronger Sperm in Bovine Semen, H. J. Bearden and E. W. Swanson;
J. Dairy Sci. 34:491 (abst.), 1951.
Metabolism of Radioactive Iodine in the Newborn Calf and in the Dam l,lt
Parturition, R. A. Monroe, E. W. Swanson, and C. E. Wylie; J. Dairy Sci.
34: 507-508 (abst.), )951.
Pasture Investigations Technique, R. H. Lush, Chairman, W. B. Nevens, and
J. B. Shepard; before American Dairy Science Association, June, 1951.
Report on Pasture and Range Research Technique, Joint Committees including
R. H. Lush, etc.; before the American Society of Agronomy, November,
1951.
Fertilizer in Grassland Agriculture,
R. H. Lush;
Society of America, September 6, 1951.

before

Soil Conservation

Winter Grazing for Dairy Cows, R. H. Lush, J. A. Ewing, E. J. Chapman,
J. B. McLaren, and C. E. Wylie; before American Society of Animal
Production, November, 1951.

ENTOMOLOGY
Experiments.to Control Woolly Apple Aphis on Nursery
Jour. Econ. Entomology 44:1006. 1951.

Stock, W. W. Stanley,

Sodium Fluosilicate as an Activator for Certain Organic Insecticides,
vitch, Jour. Econ. Entomology 44: 108. 1951.

S. Marco-

HOME ECONOMICS
Breads, Cakes, and Pastries from the Home Freezer.
Bernadine Meyer, Ruth
Buckley, Ruth Moore. Tennessee Agricultural Experiment Station Bulletin
No. 223, August 1951.
Family Food Consumption in Three Types of Farming Areas of the South II.
An Analysis of Weekly Food Records, Late Winter and Early Spring,
1948. Ada M. Moser, et al. Southern Regional Series Bulletin No. 20,
1951.
Farm Housing in the South.
Maude Pye Hood, et al.
Series Bulletin No. 14, 1951.

Southern

Regional

The Relationship of Current Net Income to the Socioeconomic Status of
Southern Farm Families.
Mary Jordan Harris and Josephine Staab.
Southern Cooperative Journal Series Article No.1, Rural Sociology, Vol.
16, pp 353-358, December 1951.
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Phytopath,
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RESEARCH

PROGRAM

Radioactive Calcium in the Study of Additive and Native Supplies in the Soil.
Henry C. Harris, W. H. MacIntire, C. L. Comar, W. M. Shaw, S. H. Winterberg, and S. L. Hood Science 113, No. 2934:328-329, 1951.
The Design and Operation of Metabolism Units for Nutritional Studies with
Swine. Sam L. Hansard, M. P. Plumlee, C. S. Hobbs, and C. L. ComaI'.
Journal of Anim~l Science 10, No. 1:88-96, 1951
Use of Calcium 45 in Biological Studies. C. L. Comar, Sam L. Hansard, S. L.
Hood, M. P. Plumlee, B. F. Barrentine
Nucleonics 8, No.3, 19-31, 1951.
Radioisotope Procedures with Farm Animals. I. Metabolism Studies. Sam L.
Hansard, C. L. Comar, and M. P. Plumlee. Nucleonics 9, No. 1:13-25, 1951.
Radioisotope Procedures with Farm Animals. II. Quantitative Administration
and Blood Sampling Techniques. Sam L. Hansard, C. L. Comar, and M. P.
Plumlee. Nucleonics 9, No. 2:38-45, 1951.
Relative Sensitivities of Windowless and End-Window Counters.
Walter L.
Graf, C. L. Comar, and Ira B. Whitney.
Nucleonics 9, No. 4:22-27, 1951.
Effect of Calcium Status, Mass of Calcium Administered and Age on Ca 45
Metabolism in the Rat. S. L. Hansard, C. L. Comar, and M. P. Plumlee.
Proc. Soc. Expel'. BioI. and Med. 78, No. 2:455-460, 1951.
Blood Volume of Swine. S. L. Hansard, H. E. Sauberlich, and C. L. ComaI'.
Proc. Soc. Expel'. BioI. and Med. 78, No. 2:544-545, 1951.
Genetic, Embryologic, and Neonatal Problems Related to Ionizing Radiations
of Interest to Veterinarians.
J. H. Rust. J. Am. Vet. Med. Assoc. 119:
103-107, 1951.
Civil Defense and Nuclear
118:363-364, 1951.

Energy.

J. H. Rust.

J. Am. Vet. Med. Assoc.

Some Clinical Aspects and Therapy of the Acute Radiation Syndrome of Veterinary Clinicians. J. H. Rust. J. Am. Vet. Med. Assoc. 119, No. 892:44-45,
1951.
Cytologic and Pathologic Effects of Ionizing Radiation of Interest to the Veterinarian. J. H. Rust. J. Am. Vet. Med. Assoc. 118, No. 891, 355-363, 1951.
Physical Concept of the Atom and Nuclear Energy.
John H. Rust.
Am. Veterinary Med. Assoc. CXVIII, No. 889:229-234, 1951.
Food Inspection and Nuclear Energy. John H. Rust.
Med. Assoc., CXVIII, No. 888, 135-138, 1951.
Veterinary Aspects of Atomic Energy.
108:115, 1951.
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